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Torqde Tube Double Row Single Row Shrouded Ball Bearing 
Type Self Aligning with Shields Pulley 


BEARINGS FOR LIGHT DUTIES AND CONTROLS 


Ransome & Marles Bearing Co Ltd 
produce a comprehensive range of 
SOME ball and roller bearings to suit 
every speed, load and application 


BF a BEARING CO. LTD., NEWARK-ON-TRENT , ENGLAND 








In the B.B.A. Research and Development Laboratories 
this machine tests Mintex clutch liners. In a routine 
test, two clutches on a common shaft are engaged and 
disengaged automatically every twelve seconds no less 
than ten thousand times. During this time the clutch 
plate accelerates up to 1,200 r.p.m. 

‘Tests such as these are everyday routine in the B.B.A. 
laboratories and are carried out on both production 


samples and on new and experimental liners. They 


form part of the continual programme of research and 
development on which the Mintex reputation is 


securely based. 


you tan ly ou 


MINTEX 


Mintex Brake and Clutch Liners are manufactured by British Belting & Asbestos Limited, Cleckheaton, Yorkshire, and are available 
from MINTEX Service Depots and Distributors throughout the country. 
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Only Atlas Copco Air Hoists 


have ball bearings on all rotating shafts—roller bearings for connecting rods 







Not only in this complete application of ball and roller 

















| bearings is the Atlas Copco Air Hoist unique. Read the 
. list, below, of seven major features. These tested engin- 
eering developments have never before been combined 

in any one air hoist. Each plays its part in achieving a 


@ completely new overall standard of efficiency and econ- 








omical operation. 





















































() Ball bearings on all rotating shafts and roller bearings for connecting rods. 
Smoother operation, lower air consumption, longer service life. 
(2) Five or six cylinder radial air motor. 
~ Smoother starting, even pull and ultra-sensitive control. 
No sudden and harmful strains on goods handled. 
(3) Automatic brake. 
~ No risk of damage or injury should air supply be interrupted. 
The brake, completely self-acting, is only OFF when the air pressure is ON. 
4 ) Double-row ball bearings on cable sheave. 


Extra endurance, smoother operation at this critical point, 


y 6) 4-Direction rollers on cable guide. 
aie Longer life, smoother action in both directions. 


y (6 ) Automatic safety and adjustable top and bottom stops. 
Safer, more automatic control. Time saved on repetitive jobs, 
7) Totally enclosed motor impervious to dust. 
Continuous splash-lubrication. Efficient, trouble-free operation ensured in any 
climate in the world. 





Atlas Copco Air Hoists are available in a standard range covering capacities 
up to five tons. Units of higher capacities can be supplied to special order. 


World-wide Sales and Service. The Atlas Copco Group embraces Atlas Copco companies 
| or agents manufacturing or selling and servicing Atlas Copco equipment in ninety 
: countries throughout the world. For further details of the equipment featured here, 
contact your local Atlas Copco Company or Agent. If you have any difficulty please 

A write to Atlas Copco AB, Stockholm 1, Sweden, or Atlas Copco (Great Britain) Ltd., 
i Beresford Avenue, Wembley, Middlesex. 
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SAltias Copco Manufacturers of Stationary and Portable Compressors, 
Lt Rock- Drilling Equipment, Loaders, Pneumatic Tools and Paint-Spraying Equipment, 
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THEIR FOOLS \Zi 





THEIR PEOPLE \~ 





DESOUTTER 

ARE FINISHED 
When will these 

old-fashioned firms 


learn that youve got 
to export to survive / 








(pass it on!) 


lon + LondonN.W.9 ~« Telephone: Colindale 6346 (5 lines) + 
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“This is a job for Coopers’ 


And it is in the design stage when the COOPER technicians can 
be of the greatest assistance. It is their business to know all 


7 there is to know about Filters and Strainers. They are prepared 
COOPERS engineers to design and manufacture to your own specific requirements. 


are available for 
consultation at all 
times. 


AIR CLEANERS - STRAINERS - FILTERS - GASKETS 
WASHERS - LAMINATED SHIMS - PRESSWORK 


COOPERS MECHANICAL JOINTS LTD., LLANFOIST WORKS, ABERGAVENNY 
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PARK GATE 


QUALITY STEELS 
FOR NUTS & BOLTS 





high tensile 
steel bars 





THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 


A@) Company TELEPHONE: ROTHERHAM, 2141. (0 lines) TELEGRAMS: YORKSHIRE, PARKGATE, YORKS 


Automobile Engineer, May 1958 














Fa 





7 | 
sereege 








Eee See 


Cte 
oh The 


BORG 


BECK” 
Z6 clut 














Showing the internal fluid way. 
The brake shown is the M-type, 
54 sq. in. lining, 3” thick. 

The H-type has lining 7} sq. in. 
crea, 4” thick. 


PATENTS PENDING 


FEATURES OF THE 
, LOCKHEED HYDRAULIC 


DISC BRAKE 


THE INTERNAL FLUID WAY 


Among the many safety features of the 
Lockheed disc brake is the internal fluid 

way between the cylinders, eliminating the 
usual bridge pipe and simplifying installation. 
The fluid way has a single seal. 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 
LEAMINGTON SPA, WARWICKSHIRE 





LOCKHEED 


Registered Trade Mark: LOCKHEED 





| Rey CL KILEEA 


BRAKEMASTER & 


x 
f' 


This effective power brake 
system, with its differential 
wheel cylinders and accurately 
progressive servo, gives 
wonderfully balanced braking. 


The behaviour of trailing and 

leading shoes is brought into line 

and the system as a whole 

gives consistent and dependable 

performance with a greatly reduced pedal effort. 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 




















THOMPSON 
ball-joint suspension 


considerably simplifies the steering and suspension 
layout, facilitates assembly and overhaul and results 
in greater steering freedom. 


The upper joint is non-load-carrying and serves the 
double purpose of providing the second ‘king-pin’ 


bearing and the necessary articulation for the 


suspension linkage. Both joints are self-adjusting. 


Thompson 


AUTOMOTIVE PRODUCTS COMPANY LIMITED, 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 








Z CONTOUR 
FACING anc 


BORING (items 


CAMS PUT THE 
PRECISION 


INTO PRECISION BORING! 








NEW BRITAIN mopeL 56 CAM NEWMATIC 
PRECISION CONTOUR BORING MACHINE 


When working to “tenths” cams are the best method of maintaining 

accuracy, because cam control of the tool is positive control. The 
accuracy of parts produced on New Britain boring machines can’t be 
affected by variable hydraulic pressures, ambient temperature, or play 
in complicated linkages. 
With positive cam actuation in one direction and an air cylinder 
opposing, the cam provides positive control throughout the operating 
cycle. A single point tool performs all straight boring and turning as 
well as generating contours. Work and tools can be mounted on the 
table or in the spindle 


PLEASE LET US DEMONSTRATE TO YOU 


W/O] Pat == 


ASSOCIATES LIMITED NB 


4 QUEEN STREET - CURZON STREET - LONDON + W.! = Tel: GROsvenor 8362 


Midland Office and Demonstration Room: WILFORD CRESCENT - NOTTINGHAM Tel: NOTT 88008 
NRP 1728 
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FOR 
THE PRODUCTION OF 
EVERY TYPE OF 


CONSULT— 


By courtesy of Fodens Ltd. 


The range of crankshafts going through our 
factory sometimes covers nearly a hundred 


different types. 


It is more than possible that we could handle 
your requirements, whether they be _ for 
small refrigerator eccentrics or diesel engine 


erankshafts. 





B.R.D.C. British Empire Trophy at Oulton Park 
April 12. 
Congratulations to Aston Martin Ist & 2nd again on 


Laystall Crankshafts. 











LAYSTALL ENGINEERING COMPANY LTD. 


53. Great Suffolk Street, London, S.E.1 Telephone: WATerloo 6141 


La“hteli  Laaydstad .faystat. Laystead La 
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It takes more than one good catch to make a fisherman 


... and it takes more than one success to make a business 
While we won't go through a full list of our successes in 

the past (let's just say that several very well known 
concerns are our regular customers), if long experience in the 
highest quality precision moulding is what 

you're looking for, plus the capacity to turn outa job 

bang on time, contact 


Metropolitan Plastics Ltd 


ce tine 
a 
Dy 


z <a) Specialists in thermo—setting plastics 


“aa 


Glenville Grove, Deptford, London SE8 
Telephone: Tipeway 1172 
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At the heart of Automation will be— 


/ HEENAN<DYNAMATIC 


"Viable: speed 
COUPLINGS 


innumerable examples, in the widest variety 


of applications, prove their versatility in 
solving almost any problem of controlled speeds, 


and response to almost any kind of signal. 


HEENAN & FROUDE miteo 
WORCESTER - ENGLAND 
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PATENTED 


GIRLING 


FEATURES 








To match the power and ty: ty 


speed of modern vehicles, an effective ae nied, 

progressive non-fade braking system is an imperative 

requirement. Girling Disc Brakes have been 9 we ep th er 
‘ : - fom @ : e , { ly ov e 

developed and are in production to meet this requirement. we Be op ed 

Whether fitted on all four wheels or on front wheels ea 
only (used in conjunction with Girling hydraulic brakes Tho Oietinn Pateneed meted 

on rear wheels) they are proving themselves 3 


of AUTOMATIC ADJUSTMENT 
the Best Brakes in the World for the faster cars of today. 


1 The Girling Patented method 


The Girling Patented 


by the hydrastatic principle 











GIRLING 
===™FISC BRAKES 


GIRLING LTD + KINGS ROAD + TYSELEY BIRMINGHAM 11 


$4240 
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Wickman speed and reliability 


Vauxhall production 


/ 


by 
Differential Pinion ee Yj) 


48 seconds Thrust Washer 


22 secs. for 2 Generenor Pulley Hub 


seconds Bearing Retaining Ring 
seconds 
CHUCKING 0} 
Production 


Oil Pump Gear Blank 
60 secs. for 2 Universal Joint Flange 
130 secs. 2 ops. 


Gear Box Front Cover 


27 seconds Differential Side Gear 
145 secs. 2 ops. 





Wi aeree 
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contribute to mammoth 
ya TN 


Jomn TS 
mts B/S 


programme ion ag FE 


Bearing Spacer Adaptor 
seconds 


vy 


Speedometer Driving Gear 
24 seconds 


Differential Case 
110 secs. for 2 ops. Differential Case Cover 
78 seconds 


' To maintain the regular flow of 
component parts required for their vast programme of car 
and commercial vehicle production, Vauxhall Motors rely 
upon multi-spindle bar and chucking automatics. 
The two characteristics of high output and consistent accuracy 
make these machines ideal for mass production, and because they 
require the minimum of manual attention and occupy little floor 
space they are among the most economical metal-working machines 
available today. 
Your components, too, could probably be produced 
quicker and better on a Wickman automatic, and 
save you money. May we look into it, with you? 


Multi-spindle BAR and CHUCKING automatics 
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FOR BRITISH inonousTtTryY 


Always ask for 


“ALDA" 


rods and fluxes 


BRITISH OXYGEN SUPPLY ALDA 
—the famous range of rods 

and fluxes. And a complete range 
of welding accessories— 

from goggles and gloves 

to friction lighters and wire brushes. 
ALWAYS ASK FOR ALDA. 


Write for tully illustrated literature. 





BRITISH OXYGEN 


British Oxygen Gases Ltd., Industrial Division, Spencer House, 27 St James's Place, London, S.W.1. 
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GEARED 


DE LAVAL-HOLROYD 


H 
in futur e as l 
De Laval Steam Turbine 
The formation of the De | 
manufacture our type 
technique and H 
leadershiy 
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LOOKING FOR A 
SPRING ? 


edgenay nine 


i doz. Assorted | \ nummy, No 8A. ... compression, 18 S.W.G. x # x 2", 17 coils? 
Light ¢ ompression s oo > lene, ns r 
ee a 1, 19G to ISG Sorry, you'll never find it in that drawer of odds and 
to 4” diam. 6/6 each. 5/6 cach ends. Why not use TERRY'S BOXES OF ASSORTED 
SPRINGS and put your hand on it right away? 
Just the job for you experimental people—a 
No. 388. simply unlimited variety of springs of every kind 
” — Soa snag iP pnw compression, expansion, long, short, heavy, light, 
ted, 4° to Bs if OH sion Springs. @ ‘ , any gauge you want. We show some of our boxes 
hp fe, iS <3” co S here, but why not let us send you our fully illustrated 
15/- each 9/6 each : list—post free? 


to { 








* Interested in Spring Design? Send for 
‘Spring Design and Calculations’—Post Free 12/6 


No. 758. . No. 753 
Fine Expansion 3 doz. Assor- 
Springs. | gross ted Light Ex- 
Assorted 4” to pansion }” to |” 
fe fk diam., 2” to 6 
long, 27 to 20 long, 22 to 18 S.W.G. 


aa ASSORTED SPRINGS 
20 Compression Springs 12° long. 


h” to }” diam., 24G to 18G, suitable 

for cutting into shorter lengths; and 30 
Expansions 1}” to 12” long, 5/32” to }” 
diam., 22G to 16G 24/- each. 











HERBERT TERRY & SONS LTD - REDDITCH - WORCS. 


(Makers of quality Springs, Wireforms and Presswork for over 100 years) 


HT 24 
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CRANKSHAFT 


The OVUAVAYU TURNBRIDGE - HUDDERSFIELD 


ENGINEERING LTD 


















































Today Baush-designed multi-unit transfers are 
performing hundreds of operations automati- 


cally— one operator turns out the work of 


— 


ee A 
many — costs are held to a minimum and ggg 


production is greatly increased. tl 


Why not send us your prints 
and specifications—there’s no 
obligation and we may save 
you many costly manpower 
hours. "Phone, wire or 


write us today. 


The four 2-way horizontal and one single way horizontal hydraulic machines — each with one load and two work 
stations, as illustrated, are a part of a complete transfer lineup designed to perform all machine operations 

on automotive transmission cases for a large American plant. With a production schedule of 80 
automotive transmission cases per hour this lineup drills, reams, counterbores, countersinks, 

rough bores, semi-finish bores and taps holes in both the single and double bore sides 

of case. Automatic turnover fixture is provided, prior to last machine in lineup, 


to index case into exact position for tapping all holes in bottom face. 


Sole Agents 


The Selson Machine Tool Co. Ltd 


41-45 MINERVA ROAD, NORTH ACTON. LONDON. N.W.10 600 
/ es GROUP 
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Skilled hands 
appreciate... 





The Eclipse Range of tools includes:— 


Hack Saw Blades and Frames ° Sheet Saws : Surface Gauges 
Automatic Centre Punches . Scribers . Tap Wrenches . Pin Vices 
Pin Tongs . Angle Plates . Vee Blocks . Tool Bits & Tool Bit Holders 
Saw Sets . Coping Saws . Junior Saws . Piercing Saws . Fret Saws 
Jig Saw Blades . Trammel Heads . Instrument Vices . Pad Handles 
Permanent Magnets . Magnetic Chucks and Magnetic Tools 


Made by James Neill & Co. Sheffield Led., and obtainable from all tool distributors 
UX13 
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Sterling achievements 





span the history of an era 


. . and help to make that era memorable. 
The continuing success of Sterling Metals is due to their ability 
to supply castings of the highest quality 
in the desired quantities at the right time. 
Today as in the past, Sterling Metals offer the 
greatest technical experience augmented by quality control 
of production which is second to none. 
Sterling Metals are the acknowledged experts in casting aluminium 
and magnesium alloys by sand, die and precision mould processes, 


and in making engine blocks and cylinder heads in high duty iron. 


Sterling Metals are at your service 


Cast iron cylinder block 
for DB 25 tractor. 
By courtesy of David Brown Ltd. 


STERLING ME 


NUNEATON - Nuneaton 4221 
pt 


Meant Mane 
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solderless wiring devices 
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Close-up of Control Panel 
sub-assembly illustrating the use 
of Pre-insulated Diamond 

Grip Ring Tongue 

Terminals 


... to the end 


Automation Contro! Pane! 

built by Igranic Electric Company 
Limited for the Ford Motor 
Company Limited, Dagenham 


WRITE NOW ABOUT THE CREATIVE APPROACH TO BETTER WIRING 
AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD. 


London Sales Office: Dept. 12, 60 Kingly Street, W.1. Telephone: REGent 2517-8 and 3681-2-3 


Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND 
* Trade Mark AMP incorporated, U S.A 











Seat being fitted into’ Bus interior 





HAVE YOU A NEED SIMILAR TO THIS? 


—it is an idea to capture the imagination of engineers, faced 
with the difficulty of instant and rigid attachability. The 
GRIP follows, in good tradition, the ten-year-old BOLLARD of 
which hundreds of thousands are in constant use. 

The “Flexilant” Grip makes anything to which it is fixed, 
instantly and automatically attachable, detachable and replace- 
able. It is rigid and firm—self-placing and hygienic. It is 
simple, inexpensive and as long-lasting as the part to which it 
is fitted. Here is an example of its use—have you a similar need? 


can help your fixing problems 


PROV. PAT. NO. 16783/55 


Roe 





RUBBER BONDERS LIMITED - DUNSTABLE - BEDFORDSHIRE - ENGLAND 
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where consistent, 
critical depth 
and hardness 
are required Ae 





induction hardening is the 
answer 
Crank, cam, and axle-shafts, pins, 


links and rollers, gears, bushes and 





similar components can be satisfac- 





torily treated with Efco high frequency 
equipment. We will prove this by hard- 
ening your samples. If your output is 
insufficient to warrant the purchase of 


FE FCO- y oleae) your own plant, we can process your 


parts at our Heat Treatment Division, 





Induction Hardening Burton-on-Trent 


Plain carbon or low alloy steels can 


frequently replace more expensive 





highly alloyed steels when induction 


hardening is used. 





If you have a_ hardening 


problen—EFCO 


have the answer 








ELECTRIC FURNACE COMPANY LIMITED 


NETHERBY © QUEENS ROAD © WEYBRIDGE - SURREY © ENGLAND Weybridge 309) 
Associated with EFCO Ltd. Electric Resistance Furnace Co. Ltd., Electro-Chemicol Engineering Co. Led. 
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Build quality into 


your engines 











cool efficiency behind 


the hottest styling 


CMF give a design and manufacturing 
service, which has been confidently and 
confidentially used by automobile engineers 
for more than fifty years 





es 








COVENTRY MOTOR FITTINGS | 


COVENTRY ENGLAND Tel. 3144-5-6 





The mark of excellence 





For many years the 
characteristic name 
plate on CAV products 
with the familiar 

CAV trademark has 
been universally 
accepted as a symbol of 
excellence based on 
unequalled experience 


and backed by superlative service. 


The World’s Leading Manufacturers of 


FUEL INJECTION & ELECTRICAL EQUIPMENT 


C.A.V. LIMITED, ACTON, LONDON, W.3 
AP 878 
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/MIDCYL ad) Ole 


helps smooth out problems 


* 





fe for the Auto Engineer is not always placid, 
but the continued research of Midcy/ helps 

fo smooth out such of his problems as are 
associated with Cylinder Blocks, Cylinder Heads, 
Camshafts and Brake Drums 


THE MIDLAND MOTOR CYLINDER CO. LTD., SMETHWICK, STAFFS 


ow 8 





vehicle springs 


to 
your 


specification 




























































































Will not link together into 
KAN] LINK chains; in all sizes A.S.A. 


SPRING WASHERS or S.A.E. medium type. 


TOLEDO WOODHEAD SPRINGS LIMITED: SHEFFIELD 3 








The production of bearings by the powder 
metallurgy process is our specialized business. 
Extensive technical research and development are 
behind every Compo Bearing and enable us to 
match them to a widening range of mechanical 
requirements. Powder size analysis, 

physical testing and extensive running-tests 
ensure the uniform porosity, structural strength 
and lubrication capacity of each bearing 

The self-lubricating quality of Compo Bronze 
Bearings overcomes the need for periodic 
lubrication, making them particularly suited to 


those less accessible friction points. 


‘Bearing 


rowomow =< OMPC 


Where greater strength is necessary ieee N \ N G 


than porous bronze bearings can provide T a | 
POWDIRON sintered iron bearings are R Ee 
indicated. There are several specificatior oO Be 
varying in density and strength accordair 
to the designed loadings and speeds L i 
journals POWDINON bearings BEARINGS 
impregnated with approximately 30 
volume of oi! for self-tubricat ' 


products of BIRFIELD GROUP experience and resources 


Brook Bearings Limited 
NMENBER 
a 


Trent Va J ‘ ; r | -] | 
OF THE 
BIRFIELD GROUP pki 
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wow AVANABLE FOR 
6 02 B8 SPEED 


Inclusive of Overdrive 






Incorporating fingertip control 








for double speed changing 


without declutching 





THE MOSS GEAR CO. LTD. 
GROWN WORKS, TYBURN, BIRMINGHAM, 24 


Telephone: ERDington 1661/6 Telegrams : ‘Mosgear, Birmingham.’ 
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ROTARY CUTTERS 


IN TOOL-STEEL 
HIGH-SPEED STEEL 
AND TUNGSTEN CARBIDE 


ROTARY FILES 


IN TOOL-STEEL AND 
HIGH-SPEED STEEL 


RASPS AND 
MOUNTED POINTS 





— -output ae production 





MAXICUT 
means 


in the motor industry 


These illustrations show lines of No. 2A Maxicut Gear 
Shapers at Vauxhall Motors Ltd., Luton, where accurate, 
trouble-free, long-run production is of paramount 
importance. Spur, helical and internal gears can be 
produced and splines or irregular shapes can also be cut. 


DRUMMOND BROS. LTD. 


GUILDFORD - ENGLAND 


Sales & Service for... 


Li 
Eas 


._ a 





- SS roe 
S 


> 
—~a 


»- 
f 





DRUMMOND-ASQUITH 


. . the British Isles 


abla! sda steic ee (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 


‘Phone : Midland 343! (7 lines) °G Max pe, B'ham. 


Also at LONDON : Phone : Trofalgar 7224 (5 lines) and GLASGOW : ‘Phone = Centro! 3411 


D268 
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TRANSFER LINE AT 
VAUXHALL MOTORS LTD 


This Asquith 17-station In-line 
Transfer Machine handles both 


‘one. Wes 6 hee WILLIAM ASQUITH LTD. 


example of the application of 
Asquith Unit Type machines HALIFAX . ENGLAND 


to high-output production. 


Soles & Service for... DRUMMOND-ASQUITH .. + the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
"Phone ; Midland 3431 (7 lines) ‘Groms: Moxishope, B’hom. Also at LONDON : Phone : Trofolgar 7224 (5 lines) and GLASGOW : "Phone = Centro! 3411 
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COLD ROLLED STRIP | 


(MILD, MEDIUM and HIGH CARBON), 


BRIGHT STEEL BARS and WIRE, 


QUALITY CARRIES THE DAY 
That's a good reason for having a word 
with LEE if the products you manu- 


facture call for Steel Strip, Bars or Wire. 


As it pays us to produce only materials 

of the highest quality and consistency, so 

it will pay you to use them because of 
the added prestige and sales they will 
“bring you. Write or ‘phone now. 


ARTHUR LEE « sons LimiteD 
TRUBRITE STEEL WORKS, MEADOW HALL, SHEFFIELD 
Telephone: Sheffield 367272 
London Office: Stafford House, 40/43, Norfolk St., Strand, W.C.2. Tel. Temple yi fi 

ines 


Birmingham Office: 191, Corporation Street, Birmingham 4. Tel. Central 6801/2 aa 
casi 
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Battery of Herbert Auto-juniors at Moss Gear Co, Ltd. 


For high-production repetition work with 


consistent accuracy. 


Greatest output per foot of floor space at 
lowest labour cost per piece—one operator 
and one tool setter can keep from four to 


six machines in continual operation. 


Power, rigidity and speed ranges to take full 
advantage of Ardoloy and other carbide 


tooling 


All operations except chucking and removing 


the work are entirely automatic. 


Herbert Auto-lathes are made in five sizes: 
Auto Junior—8}" swing. No. 3A—12}" 
swing. No. 4—16}” swing. No. 5A—25" 
swing and, for large diameter light work, 
No. 5A/33—334”" swing. 


Available for Early Delivery 


isk for brochure 


* Production on Herbert Auto-lathes” 


Herbert No. 4 Auto-lathe at Moss Gear Co. Lid., machining rear wheel 
hubs from medium carbon steel forgings 








LTO., COVENTRY 
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+ STAINLESS 


the me tal | you know 


ere 








Phos atl 
























































FIRTH-VICKERS STAINLESS STEELS 
SHEFFIELD 
© Telephone: Sheffield 42051 
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think of [ity 


ERFECT 


There is no need to clutter up your mind 

with a lot of details about seals if you just 
remember that there is a SuPerfect Seal for every 
application. The experience gained over 25 years 
in overcoming every possible sealing problem is at 
your command and technical representatives, in 


t FACE TYPE SEALS 
a 
g 
! 
all parts of the country, can call on you at the . 
‘ 
‘ 
A 


ROTARY SEALS 
RECIPROCATING SEALS 
SPLIT SEALS 

‘O’ ‘RINGS, ETC. 


CTORY CENTRE, BIRMINGH'AM, 30 


shortest notice. 


SUPER OIL SEALS & GASKETS LTD., F 
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Around the world... 


leading cars ave p fitee with 


fiming chains 





MORSE CHAIN DIVISION 
BORG-WARNER LIMITED - LETCHWORTH + HERTS + TEL: LETCHWORTH 2170 


MANUFACTURERS OF AUTOMOTIVE TRANSMISSIONS AND MORSE CHAINS 
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AIR EJECTION 


gears your 
production to 
machine speed 


ee ee ake te 


Compressed air scientifically applied 

to many production problems 

produces speedier operation and 

work removal. Schrader Air Ejection 
Sets are designed to do just that. 

When fitted to a press or other machine 
the controlled air blast is synchronized 
to operate at machine speed, 

increasing the output and reducing 
operator fatigue. The pilot valve in the 
circuit times the duration of 

Chika ii Matai tis bakadiitniats thecetiatn the air blast and also its operation 
operation off the press crankshaft. It will at any point of the machine 

provide an air blast timed for a fraction of cycle. May we discuss how air ejection 
a second, or longer, at any desired point in : ; 


will help gear your production 
the press cycle. If required the air blast can Pé ‘ | 


he continued after press motion has ceased to machine speed 


To A. SCHRADER’S SON (Division of Scovill Mfg Co 
829 TYBURN ROAD, ERDINGTON, BIRMINGHAM, 24 


Please send details of Schrader Ejection Sets 
and Air Control Equipment. 
NAME 


ADDRESS 
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THE NAME THAT Mpg 


CARRIES WEIGHT id 4, / 
v 








Speed, fp.m 


, ——— 
v ~~. 
DERRICKING —Maximum to minimum 
SLEWING—2 r. p.m. with toad 
v\ JUIN \ TRAVELLING—4 m.p.h. unloaded and 2 m.p.h. loaded on fi 
. . i ius—20 fe 
ns 


MODEL S710c 
ARGUS 


246 
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THE HOFFMANN MANUFACTURING CO. LTD. CHELMSFORD, ESSEX 
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A fully illustrated 
brochure is available, 
and requests for coptes 
are welcomed 

from Chief Tech- 


micians and Buyers. 


YELLE 


FLEXIBLE 
BEARINGS 


The best of both worlds is not easy of 
attainment, although it is constantly 
sought. We believe that the Clayflex 
Principle represents the best of both flex- 
ible bearing worlds in that it combines 
the advantages of controlled rubber 
deformation (resulting in the well-tried 
pressure-bond), with the added security 
of chemical bonding at the interface of 
rubber and inner member. 
The wide range of types available ensures 
that every flexible bearing application can 

be catered for. Where axial control is 

particularly important the peened outer 

member or the extended rubber type are 

available, while for applications requir- 
ing the bearing to function as a torsional 
spring the B.S. type, which is fully 
chemically bonded without sacrifice 
of essential pre-load upon the rubber 
is recommended. 


PRODUCTION 


Manufactured by 


HOWARD CLAYTON-WRIGHT LTD 
WELLESBOURNE - WARWICKSHIRE - ENGLAND 
Telephone: Wellesbourne 316/78 - Telegrams: ‘Clatonrite’ Wellesbourne 
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RDESZAVGID UNM RUN ANG 
OQRINDERS 


MODEL 271 GAGEMATIC / SIZEMATIC and PLAIN 


SIMPLE, QUICK SETTING-UP 
AND EASY OPERATION 


e 
FAST GRINDING CYCLE 
ca 


HYDRAULICALLY ACTUATED 
TO PROVIDE WIDE SPEED 
AND FEED RANGES SO 
ESSENTIAL FOR FINE FINISH 
AND EXTREME ACCURACY 


CONSTANT FEED RATES 
MAINTAINED THROUGHOUT 
PRODUCTION RUNS 


ACCESSIBILITY OF VARIOUS 
MACHINE UNITS ENSURES 
EASY INSPECTION AND 
MAINTENANCE 


Hee 


1VANMNANNTNNI 


PTVTUTTTHULHLATALUTUTU TARA LTTE EOE TE LALLA TL 


TATE 


itt] 


HUERTA 


Grinding the bore of the inner race of a taper roller bearing on a Heald Model 271 Gage 
matic The machine rough grinds sizematically and then, by re-settine the wheelhead cross 
slide, finish grinds gagematically. 


Model 271 Gagematic/Sizematic is completely automatic except loading and unloading 


Equipped to operate on Gagematic double-gauge system for straight-through, interrupted or plain 
bores and Sizematic for taper, blind-end or short, straight-through bores. Can also be used on 
single gauge technique using Sizematic control up to dressing point and Gagematic for final sizing. 


Model 271 Plain is semi-automatic in operation and is ideal for small production runs 


Capacities : Min. hole ground 4” dia. Max. hole ground 54” dia 5” (Gagematic Sizematic), 
74" dia 8” (Plain). 


Sole Agents and Tooling Engineers:— 
mae HERBERT a 
1 nenRnREEEnnnet 
= LTD., COVENTRY — FACTORED DIVISION, RED LANE WORKS 
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Putting two and two together and making five ! At least, that’s how it appears when you 
consider the saving in time and cost by changing over to tapping screws. 
Without doubt, the tapping screw does display a number of very definite advantages over the 
conventional machine screw. It obviates the use of nuts. With its self-locating point, 
it forms its own thread and eliminates a separate and expensive tapping operation. 
It makes for easier assembly, is stronger, cheaper and faster. And when used in conjunction 


with the Phillips recessed head, designed for power driving without damage to either 
work or worker, it is obviously safer. Putting two and two 


together, the tapping screw simply ensures a better job. 
Why not change over to tapping screws and prove it for yourself? 


° 
Linread tapping screws for economy and safety 


LINREAD LTD. COX ST. BIRMINGHAM 3 


HIGH TENSILE HEXAGON HEAD BOLTS AND SETSCREWS 
ALEX SCREWPLUGS, 


SLOTTED AND PHILLIPS RECESSED HEAD MACHINE SCREWS AND TAPPING SCREWS 
AIRCRAFT BOLTS, SCREWS AND RIVETS © SEMS © RIVNUTS «© CUSTOM DESIGNED COLD FORGED FASTENERS 
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FEATURES 
OF INTEREST ON 
L.T.ROUTEMASTER 


AND 


A.C.V. BRIDGEMASTER 


These interesting vehicles have independent front suspension 
with coil springs and wishbones. 


The wishbone pivots have Metalastik heavy-duty conical 
bushes, as shown in the sectional drawing (Fig. 1). These 
are an important factor in making this type of suspension 
practicable on a heavy vehicle. 

On both vehicles the rear suspension has two substantial 
trailing arms pivoted to the main suspension members on 
Spherilastik self-aligning bearings (Fig. 2). The axle assembly 
is mounted upon the trailing arms by Metalastik sandwich 
mountings (Fig. 3) at each end. The mountings are arranged 
in an inverted V formation and permit relative movement of 
the wheels while increasing roll stiffness and resisting axle 
wind-up. The transmission of vibration and noise to the 
structure is reduced by the mountings. 


A Panhard rod with a Spherilastik bearing at one end and 
an Ultra-Duty bush at the other is fitted 


Engine mountings for the Routemaster and _ the 
Bridgemaster are supplied by Metalastik. 





LTD., LEICESTER 
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Ferodo- Automatically Firgt 





On ROLLS-ROYCE Automatic Transmission 
BORG WARNER Automatic Transmission 
FERLEC Clutch - NEWTON Drive 
STANDRIVE 


Ferodo technicians developed materials exclusively for 
each individual type of transmission whether oil immersed 
or dry. They are giving the smooth, long lasting 
trouble-free service that is associated with any 
component bearing the name... FERODO. 


& & he © D © Friction Materials 


for the automotive industry 





FERODO LIMITED - CHAPEL-EN-LE-FRITH A Member of the Turner & Newall Organisation 
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The filter, reducing valve and 
lubricator combined in the Enots 
Air Service Unit ensure a supply 
of lubricated, clean air at pre- 
controlled pressure to all air devices. 








A pressure reducing valve fitted to almost 
any pneumatic device will save its cost in a very short time by reducing air 


consumption. At how many points in your works are you using full line 
pressures of up to 100 Ib. per sq. inch where 80, 60 or even lower pressures 


would be adequate? Savings are more or less in direct proportion to pressure 


reduction. 


ot 


oY 
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Quality castings 


PRESSURE DIE CASTINGS \puleusteieeieies 


A large battery of Pressure Die Casting machines 
can supply quality castings for continuous supply in 
large quantities—on time. A wide range of alloys 
are available. This frame is supplied in Zinc-based 
Alloy BS.1004A. 


TAY YL 


We have available a large Aluminium Gravity Die 
Casting Foundry where high quality precision 
castings are produced in a wide range of alloys. The 
cylinder shown is gravity die cast in LM.4 alloy. 


MECHANISED & 
FLOOR CASTINGS 


The Iron Foundries consist of five mechanised 
moulding units for castings up to 500 Ibs. weight, 
maximum size 4 ft. x 3 ft. and a floor casting section 
handling up to 5 tons weight. Careful tests are made 
at all stages and castings can be balanced and loca- 
tions machined to reduce machine shop time. 

The Aluminium Foundries also include a large 
mechanised and a jobbing section. 


We shall be pleased to help on your next casting problem 


West Yorkshire Foundries Ltd. 


SAYNER LANE, LEEDS 10 
Telephone LEEDS 29466 
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The logical advance in MQM ULUL! 





OLD WAY 


This fluid seal involved 
internal threading of 
the tube, which was 
sealed with an expen- 
sive cap-nut. The 
assembly was laborious 
and spanners were 
needed. 


















































THE SALTER WAY 


The tube is recessed 
and then simply 
rooved with the 
CIRCLIP SALTER Grooving Tool. 
FITTED IN A Circlip is snapped 
into position and 
GROOVE secures the fluid retain- 
ing plate with positive, 
vibration-free locking. 
When necessary the 
Circlip can be removed 
quickly and easily. 
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save material-reduce assembly time 








When it’s a question of assembling components machining operations. A large standard range is 
in any engineering field, Salter Retainers are the at your immediate disposal, and we should 
answer. They replace nuts and bolts, screws, welcome the opportunity to assist in developing 
cotter pins, and eliminate expensive threading and special retainers to solve your problems. 


NEATER — MORE POSITIVE — PERMANENT RETAINING 
Send for the Salter Retainer 
catalogue — no designer is 4 . aT EE 4 
complete without it. aT 


Circlips €é> Fasteners Retainers |x Fixes 


Geo. Salter & Co. Ltd., West Bromwich - Spring Specialists since 1760 
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How many wheels did you say ? 


Around 15,000 a day—for cars, vans, buses, trucks, tractors, trailers. 


Not surprising when you consider that Sankey’s, the first 

to make the pressed steel vehicle wheel, are the largest producers 
in Europe. Press facilities up to 2,000 tons, welding capacity 

up to 1,200 K.V.A., specialised conveying systems, full 

painting equipment—all combine at Wellington to provide 


industry with everything it requires in the way of wheels. 
If it’s a big job call in 
Sankey 0: wettineron 


JOSEPH SANKEY & SONS LTD., HADLEY CASTLE WORKS, WELLINGTON, SHROPSHIRE, 
TELEPHONE: 4321 WELLINGTON, SHROPSHIRE. TELEGRAMS! SANKEY, WELLINGTON, SHROPSHIRE 
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22 ton Euclid Rear Dump being loaded by 
large mechanical shovel. 


CARRYING 
THE LOAD... 


comes easily to the Euclid 22 ton Rear Dump Trucks 


specially built for ‘‘off-the-highway’’ heavy duty hauling of 
earth, rock, and ore on grade variation projects. 

The first body produced at Euclid, Newhouse. To endure this day-in, day-out punishment, heavy con- 
struction and first-class design are vital, together with 
welding that stands up to the continual stresses and strains. 
That is why the makers chose Actarc ‘* VELVARC " 
Electrodes, whose superior characteristics are fully 
recognized by so many of the leading firms in the welding 
industry. 


“VELVARC” is a general purpose Electrode giving a smooth velvety 
arc, self-removing slag with excellent mechanical properties. A wide 
range of other Actarc Electrodes is available. There are lime-ferritic 
electrodes for welding medium carbon and low-alloyed steel; mild 
steel electrodes for general purpose work; special rods for vertical 
and over-head welding, and for deep penetration; electrodes for fast 
panlclen of Sadia tenant Grtnatey horizontal production work; electrodes for boiler plate; non-ferrous 
Ltd., Newhouse, Scotland. electrodes for aluminium, nickel and bronze. Write, telling us of your 
specific requirements to: 


ARG MANUFAGTURING COMPANY LIMITED 


ACTARC WORKS, NITSHILL, GLASGOW, S.W.3 Telephone: Barrhead 2293 
London Office and Works: 15 HERCIES ROAD, NORTH HILLINGDON, MIDDLESEX 


Euclid 22 ton Rear Dump 
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all lined up and 


moulded brake 


fitted as standard equipment b 
A.C.V. LIMITED - ALBION MOTORS LT 
THE AUSTIN MOTOR CO. L 


BRISTOL COMMERCIAL VEHICLES L 


CONSTRUCTOR LODEKKA 


THE CAPE ASBESTOS COMPANY Lt ees ee 


and at MANCHESTER: National Buildings, Sc. Mary's Parsonage, Manchester 3, Tel: Deansgate 6016-7-8; GLASGOW: 217 Bothwell Street, Glasgow C.2, Tel: Central 
NEWCASTLE: 19-20, Exchange Buildings, Newcastle Ts!: Newcastle 20488 
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inings 


MMER CARS LTD « FODENS LTD 
EYLAND MOTORS LTD » LONDON TRANSPORT 
AMMELL LORRIES LTD 


RANSPORT VEHICLES (DAIMLER) LTD 


ee ee 


RELIANCE 


326 PARE 


MINGHAM : 11 Waterloo Street, Birmingham 2. Tel: Midland 6565-67 
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LONDON W.1 


Telephone : GROsvenor 6022 
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PRODUCTION HARDENING FURNACES 


Designed for the continuous hardening of relatively small components, the Birlec shaker 
hearth furnace ensures uniformity and reproducibility of results, neither of which can 
be guaranteed by batch methods. Thermal efficiency is high since the hearth plate, 
unlike a continuous conveyor, remains permanently within the heated zone. 


The unit produces clean work of the highest quality and ensures complete 
freedom from decarburisation and distortion. If required, fully automatic quenching 


and work handling gear can be provided, rendering the unit completely automatic. 
More than 100 Birlec shaker hearth furnaces are now engaged throughout 
the world in the production hardening of spring clips, screws, pins, bolts, 


bearing rings and similar components. 
BIRLEC LIMITED 


An A.E.1. Company 


ERDINGTON BIRMINGHAM 24 


SM/B 3018H 


56 
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5 and 10 speed 


HEAVY DUTY cearsox 


up to 750 Ib.ft. 


Mode! 557A incorpora- 
ting a 2-speed epicyclic 
unit giving 10 forward 
speeds. Suitable for an 
engine torque of 480 
Ib. ft. 


Model 56! 5-speed “em 


box suitable for 
engine torque of 750 5 > 


Ib. ft. 


Keeping abreast of the modern trend 
towards larger engines, new David Brown 
gearboxes now coming into production 
give the reliability and ease of operation 
which characterises the smaller units in 
the range. 

They are designed for right or left hand 
control and can be supplied with forward 
control units. Full power take-off drives 
also fitted where required. 

Both models are available as standard 
5-speed units or can be supplied complete 
with integral 2-speed epicyclic units giving 
10 forward speeds. In addition a choice of 
under-drive or over-drive gear ratios is 


offered, giving the widest possible range La 
of application. DAVID BROWN 


FULL PARTICULARS NOW AVAILABLE CORPORATION (SALES) LIMITED 
AUTOMOBILE GEARBOX DIVISION 
PARK WORKS : HUDDERSFIELD 
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*‘Newallastic’’ bolts and studs have qualities which are absolutely unique. 


They have been tested by every known device, and have been proved to 


be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


BGfepupl 
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IN A BIG WAY 


Ask for the Scrap Manager: 


SHEFFIELD Tel: 26311 BRITON FERRY Tel: 3166 MIDDLESBROUGH Tel: 3481 
LONDON Tel: Albert Dock 2841 GRAYS (Essex) Tel: Grays Thurrock 2237 MILFORD HAVEN Tel: 76 
BARROW Tel: 275 INVERKEITHING Tel: 460 PRESTON Tel: 86285 
BIRMINGHAM Tel: Victoria 2954 LIVERPOOL Tel: Bootle 3885 RINGWOOD (Hants) Tel: 981 


BRISTOL Tel: 653253 MANCHESTER Tel: Blackfriars 6348 WISHAW Tel: 26 


THOS. W. WARD LTD 


ALBION WORKS - SHEFFIELD - TELEPHONE 26311 (22 LINES) 
London Office: Brettenham House, Lancaster Place, Strand, W.C.2. Tel: TEMple Bar 1515 
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THE 
UNIVERSAL 


Illustrated above is the Type 3 ‘ Universal’ 
steering gear which incorporates the 
hydraulic control valves mounted upon 
our type ‘861’ manual gear. This is for 
use with a separate power pump and with 
power cylinders operating on the steering 
linkage. Further particulars will be sent 


on req uest. 


ADAMANT ENGINEERING CO. LTD., DALLOW ROAD, LUTON 
Sole proprietors of the Marles Steering Company Lid. 


Telephone : Luton 2662 (4 lines) Telegrams : Adamant, Phone, Luton 


MARLES 
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now short run production 
is economical with... 


New luick Mie thange Presses 


Danly Quick Die Change Presses have practically no interruption in production 
I'WO bolsters mounted on power-driven DIES CHANGED IN 5 MINUTES A die 
carriers which move into or out of the press may be set up in advance on a bolster 
through large openings in press sides. This yutside the press. Complete changeover 
* VL : < ii ‘ > ahe — 
new principle permits the press to inue 
in full ~ ’ . os ye -~ Sie i _ for one press or an entire line—takes just 
oau on whl anotmel ic 15 
te I oles : : i . Die re wig 5 minutes. Mechanical handling devices 
“Tr yutside > nge 1s ' 
up on a Ddolster outside > ow * between presses remain in place during 
reduced to a matter of minutes. Ease and aga peel 
; , aie Change 
rapidity of die change makes controlled 


production in short runs virtually as FLOOR SPACE SAVED. Presses may be 
economical as long runs A leading set closer together because dies are changed 
European auto maker uses two complet hrough press sides. Controlled produc 
lines of these presses because they also tion also substantially reduces the size of 
offer other important advantag« orage banks maintained for assembly 





STAMPING PRODUCTION INCREASED OVER DIE TRYOUT IS FAST AND CONVENIENT. 
40°,,. Production time is increased because Dies may be tried out in the presses that 
die change time is reducec A die n will actually produce the stampings 

be removed for normal maintenance under supervision of regular production 


and another shuttled int place—witl yersonn lime and money are saved 


Pr 





PRESSES SHOWN 
ENABLE LEADING 
EUROPEAN AUTO 
MAKER TO MEET 
PRODUCTION 
SCHEDULES WITH 
FEWER PRESSES... 
TO eg ee 
STORAGE SPACE, 
Too. 


DANLY MACHINE SPECIALTIES, INC. 


Represented in England by GASTON E. MARBAIX LIMITED 
DEVONSHIRE HOUSE, VICARAGE CRESCENT, LONDON, S.W.1!., ENGLAND 
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This bus has a double safety 
feature in its braking sys oa 
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THE DENNIS LOLINE— 
Photograph by courtesy of Dennis Bros., L 
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Here’s the new Dennis Loline —a 
remarkable vehicle embodying many 
special features — one of which will 
soon be commonplace because it’s 
a modern ‘must’; air pressure brak- 
ing incorporating a dual “E”’ brake 
valve and twin reservoirs to provide 
independent but simultaneous 
braking on front and rear wheels 
for greater safety—by Clayton 


, ron ! z 
Dewandre, of course ! : tie sat. ine aka 


CLAYTON DEWANDRE co 


TITANIC WORKS - LINCOUN - ENGLAND - TEL: LINCOLN 11305-9 


AP37 
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LINE IN IRAQ 


KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, 5 


Telephone : Horsforth 2821 
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Nothing rattles the Nyloc 


Stubborn nuts, these Nylocs! Rock them, shock them, 
shake them, soak them—nothing short of a spanner works them loose. 


Jaguar Cars Ltd. are using Nylocs on a most critical assembly point 


of any car—the steering joints. On the Jaguar 2.4, 
Nylocs secure the ball pins and other parts in the front suspension assembly 


However fast the Jaguar goes the Nylocs won’t budge—not even a thou! 


Nyloc self-locking nuts are also saving costly assembly time 


on other applications on t 


{ 


he production line. They’re quicker and cheaper 
to fit than ordinary nuts with their split pins and whatnot. 


Nylocs could do a good job for you—or would our Pinnacle or Fibre nuts 


be more suitable? Drop us a line and we'll gladly advise you. 


4g), SIMMONDS AEROCESSORIES LIMITED | sistenese:.cisacow. siccinet 


Manchester, Glasgow, Stockholm, 
= * Copenhagen, Ballarat, Sydney, 
PONTYPRIDD ° GLAMORGAN 


Johannesburg, Amsterdam, 
A MEMBER OF THE FIRTH CLEVELAND GROUP Milanand New York 


TREFOREST 


CRC JON 
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DORMER SILVER RING 
iS a registered Trade Mark 


S/LVER 
RING 


recognised 
for supreme 
performance 







DORMER 


TAPER SHANK 
TWIST DRILLS 





OUTSTANDING 
AMONG 
ALL OTHERS 





THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 


SHEFFIELD ENGLAND 
DORMER TOOLS ARE OBTAINABLE FROM YOUR, USUAL ENGINEERS’ MERCHANTS 
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‘These simple-to-mix components give strong, 


lightweight rigid foams to provide an insulating with lsocya n ate iS 


material of particular value in the construction of 


refrigerated vehicles. Easily mixed on the site, 
the components produce the foam in the cavity and PO LY ESTE RS by aan 
to be filled. As this happens, a bond is formed 
with the wood or metal with which the foam is in contact 


adding strength and rigidity to the structure. 
ee ; Ask for details of Daltolacs 21 & 22 and Suprasec D 


Enquiries should be addressed to; I.C.I. Sales Development Department (Polyisocyanates), Ship Canal House, King Street, Manchester 2 


IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON SW1 ENGLAND 
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A fight between two mustang stallions 


- 


was quite a common sight on 


' > the American plains where wild 
a~< ie AD horses roamed in their 


i . . ~~ thousands in the late 18th 


{ yy i= : x : and the 19th century. 


Of course, in the 2oth century, when engincers want flexibility in the horse-power under their 


control they instinctively think of the hall-mark “SILENTBLOC” for 
FLEXIBLE COUPLINGS, FLEXIBLE BEARINGS & ANTI-VIBRATION MOUNTINGS. 


Collected over many years, there is a wealth of technical information at your disposal. When a 
project is on the drawing-board our technicians can be of most help to you... 


COME TO US AT THE DRAWING-BOARD STAGE 


SILENTBLOC LTD., MANOR ROYAL, CRAWLEY, 
(Wea Ba:2 ek SUSSEX, Telephone: CRAWLEY 2100. 
aa waa Subsidiary —The Andre Rubber Co. Ltd. 
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AC Fuel Pumps 


AC Instrument Panels 


ve h Ted AC Spark Plugs 
starts with 


AC Air Cleaners & 
Silencers 


QUALITY PRODUCTS 


DELCO-REMY 


Virtually every British vehicle has 
one or more AC-Delco products designed 


into it at drawing board stage. 
DELCO-REMY 
Oil-Filled Coils 


A C-Delco research engineers will gladly 
help when you are planning a new design 


or modifying an existing one 


DELCO Electric Motors 


DELCO-REMY Switches = 
DELCO Electric 
Screen Wipers 
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ik. berspacher 
TURBOCHARGERS 
BOOST DIESEL POWER 







¢ MORE=<cona 
— ECONOMICALLY 
* BA agentes RELATION TO POWER 
— WEIGHT FOR POWER OUTPUT 


Suitable units are available for normally 


aspirated engines up to 200 h.p. for mobile 


Approved by 
and stationary applications. TRANSPORT EQUIPMENT 
Our engineers are always available to discuss (THORNYGROFT) LTD 
; _ 


your turbocharging problems. end new avelieble on the 
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Air Suspension Damping 


7 
W ITH the introduction of air suspension, three major 
problems have arisen so far as damping is concerned. One 
is fundamental, in that the air spring rate is varied as 
between the laden and unladen conditions so the damping 
characteristics should be regulated to suit. The other two 
arise because of the almost complete lack of friction 
damping in the air springs. As a result of this, the damping 
has to be effected entirely by the hydraulic units which are, 
therefore, more heavily loaded than they are when used 
with conventional, semi-elliptic springs. Also, because of 
the absence of a background of shock loads and high 
frequency vibrations transmitted through the springs, the 
loads that are passed through the dampers are very notice- 
able to the occupants of the vehicle. 

An analogous situation arose when flexible mountings 
were introduced for engines. This greatly reduced the 
transmission of engine vibrations and noise to the body, 
and the other noises and vibrations, notably those excited 
by the road surface, became much more apparent. 

It is obvious that original thought is needed on the subject 
of damper design for air suspension. The first question 
that arises is whether pneumatic damping, by restriction 
of the air flow between the spring and its surge tank, is 
practicable. It would appear that this form of damping 
might be used to reduce the load on the hydraulic units. 
However, by itself, it is not adequate to meet all require- 
ments because, when the suspension deflects rapidly, 
restriction of the flow between the spring and the surge 
tank has much the same effect as cutting out the surge tank 
altogether: in other words, it increases the spring rate. 

A noteworthy suggestion was made recently by V. E. 
Gough, of the Dunlop Rubber Co. Ltd., in the discussion 
on a paper entitled “Air Suspension for Road Vehicles,” 
read before the Automobile Division of the Institution 
of Mechanical Engineers. It was to the effect that pneu- 
matic damping might be used for the relatively low 
frequency ride vibrations, while dynamic absorbers, such 
as are used on the Citroén 2CV, might be installed to cater 
for the relatively high frequency vibrations due to wheel 
hop. This arrangement is worthy of serious investigation 
in relation to small cars, but it would present some difficult 
problems with regard to applications where the weights 
of the unsprung masses are high. 

It seems likely that, at least for many applications, 
hydraulic damping will continue to be employed, but that 
the design of dampers will be radically changed. One 
suggestion that has been made is that the damper design 
should be such that small movements of, for example, 
about +} in from the static or mean position, should be 
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entirely undamped, so that high frequency vibration of 
small amplitude would not be transmitted to the sprung 
mass. However, this hardly seems to be practicable since, 
in the absence of damping in these circumstances, there 
would be a tendency for the amplitude of the vibrations 
to build up until damping came into effect. Also, the loss 
of damping over this portion would have to be made good 
over the remainder of the stroke. 

Adjustable hydraulic dampers have been available for 
some time, and it may well be that the solution to the problem 
with regard to air suspension is to develop an automatic 
adjustment device. For example, control could be effected 
by means of a capsule subject to the air pressure in the 
spring. The capsule might be filled with hydraulic fluid 
that would be displaced, in proportion to the air pressure, 
to actuate the adjuster. A simple adjuster might be 
developed by employing a taper-ended screw to restrict 
the flow through an orifice in the damper. The screw could 
have a multi-start or coarse pitch thread to limit the angle 
of rotational movement required to effect adjustment. An 
advantage of the employment of a screw thread is that it 
would provide for positive axial location, which cannot be 
readily obtained when a taper-ended plunger is simply 
moved axially. 

A serious disadvantage of automatic adjustment of the 
damping is, of course, that it further complicates a system 
of suspension that already is so complex that for many 
applications it is barely acceptable. The alternative, of 
manual adjustment, is not attractive. For private cars, the 
control would have to be on the dash, and this would 
involve the use of cables or other forms of linkage that 
periodically would require Jubrication or other attention. 
Although an external, manually operated control might be 
acceptable for certain types of commercial vehicle, it would 
appear far from ideal, since there would always be the 
tendency for some drivers not to take the trouble to use it. 
Improper adjustment of the damping might offset some of 
the advantages of air suspension; for example, the ride 
would be inferior, the shock loading on the vehicle would 
be increased, and the life of the structure correspondingly 
reduced. 

The demand for a suspension system that has the 
advantages that can only be obtained with automatic 
height adjustment is such that it must be satisfied. Since 
air suspension has received so much publicity and is 
already in use, all the associated problems undoubtedly will 
be solved. In the past, motor manufacturers have always 
overcome difficulties with regard to high cost, and there is 
little doubt that they will do so again in this connection. 
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DUNLOP AIR 


SUSPENSION 


Comments on the Progress of the Design and Development Work So Far l /ndertaken in 


Connection with the Pneuride Systems 


Ly this country, a considerable amount of development work 
has been going on behind the scenes in respect of air suspen- 
sion systems, both for cars and for commercial vehicles. 
The Dunlop Rubber Co. Ltd., of Foleshill, Coventry, have 
been developing their Pneuride systems, and are among 
those that have made great advances. From the outset, the 
aim of the company has been at giving the vehicle manu- 
facturing industry a positive lead, by preparing the initial 
designs, in addition to doing the subsequent development 
work on the systems. This has involved the setting up of a 
relatively large organization within the firm to deal with all 
the aspects of this suspension work. 

All the systems so far developed for cars and commercial 
vehicles have certain features in common. Rubber containers 
of either the diaphragm type or the single-, double- or treble- 
convolution bellows type form the air springs. Hydraulically- 
damped control valves maintain the vehicle height and 
attitude constant, irrespective of load carried. 

The advantages of air suspension are already well known. 
Perhaps the most important is that the available space for 
wheel deflection is put to optimum use by virtue of the 
automatic height control device. Because the vehicle 
attitude is also constant, changes in headlamp alignment, 
owing to varying loads, are avoided. The controlled height 
of the loading platform is also a useful feature in certain 
applications. Another important advantage is that between 
the laden and unladen conditions, the spring rate varies 
much less than that of conventional steel springs. This 
reduces the dynamic loading, particularly in the unladen or 
lightly laden conditions, on the tyres, wheels and chassis; 
accordingly, it will undoubtedly give a marked increase in 


Two types of rolling diaphragm air springs now under development 
by the Dunlop Rubber Co. Ltd. That on the right is of the closed skirt 
design, while that on the left has a shortened and more open skirt 


service life, and will also simplify design problems in respect 
of other aspects of vehicle construction. The improved 
standard of ride comfort and noise reduction obtained with 
air springs reduces both driver and passenger fatigue. 

Since the levelling valves are hydraulically damped, the 
air requirements for the suspension are small. It follows 
that the Pneuride suspension can be applied to vehicles 
fitted with even the smallest of compressors for their brake 
systems. The arrangement of the suspension is such that a 
leak or any form of failure in the suspension system cannot 
affect braking efficiency. 


Bellows type springs 

Two general categories of air springs are employed by 
Dunlop. One is the bellows type and the other the rolling 
diaphragm type. All the varieties of spring within these two 
categories made by this manufacturer are of synthetic 
rubber reinforced with nylon cord. The techniques of pro- 
ducing this type of component have been well tried and 
proved in the manufacture of tyres and other equipment used 
in vehicle, aircraft and other industries Both bench and 
road tests have established that, under normal working 
conditions, springs of this type of construction should last 
throughout the life of the vehicle without replacement. 

The bellows type of air spring is probably the least expen- 
sive, but it has certain limitations with regard to the length 
of stroke obtainable. For bellows up to 9 in diameter, the 
maximum stroke obtainable is 6 in, and for components of 
over 9in diameter, the maximum stroke is 9in. The 
decision as to whether to use single-, double- or treble- 
convolution type bellows is based on the stroke required. 
For a given volume of spring, the rate of change of effective 
plan-area with deflection is less with the treble- than with the 
double-convolution type, and the difference is, of course, 
even greater between the single- and treble-convolution 
types. It follows that the spring rate can be reduced by 
increasing the number of convolutions. The practical limit 
to the number of convolutions that can be used is, of course, 
determined by limitations with regard to the stability of the 
bellows. 

Two detail features of the Dunlop bellows type air spring 
are of interest. One is the form of separator ring used 
between the convolutions. It was found that with a circular 
section separator ring there was a tendency for the cheeks of 
the convolutions to chafe against one another. This was 
avoided by the employment of rings of elongated, tear-drop 
shaped section, as shown in the accompanying illustration. 
At first, a symmetrical section was employed, but later it 
was found that the other section illustrated was better, 
because it is easier to produce. The first operation in the 
production of the latter type of ring is to press the form of the 
lower portion of the section, including the joggle, while at 
the same time turning up a flange round the inner periphery 
of the ring. In the second operation, this flange is rolled 
over until its edge seats in the joggle on the lower portion. 

The other detail feature of interest is the sealing arrange- 
ments. At each end of the bellows, a bead is formed round 
the aperture. This bead seats tightly round a spigot formed 
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by the dished centre of a circular plate. Sealing is obtained 
by the employment of a lipped steel ring round the bead. 
The inner periphery of this ring fits into a groove in the outer 
periphery of the bead, and the outer periphery of the ring 
seats on the circular plate. The air pressure forces the end 
of the bellows against this ring, the inner periphery of which 
forces the bead against the tapered spigot on the end plate, 
thus forming the seal. 

An important feature of this arrangement is that it does not 
require bolts or any other form of fixing to make it airtight. 
In fact, the manufacturers state that its air-tightness is even 
better than that obtained with sealing rings that are bolted 
down. Moreover, when bolts are used, it is not always easy 
to accommodate the heads and nuts in such a way that they 
do not chafe or damage the rubber in any way. 


Rolling diaphragm type springs 

These springs are attractive for two main reasons. One 
is that relatively large deflections can be obtained with them 
and the other is that they can generally be used without an 
auxiliary air tank or, if an auxiliary tank is required, it can be 
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incorporated in the piston that pushes the diaphragm in 
and out of the cylinder. Other advantages of this type of 
spring are that it is completely stable over the whole length 
of movement and its load deflection characteristics can be 
easily regulated, at the design stage, to suit the requirements 
of the vehicle. Generally, the aim is at giving a low rate over 
the normal riding range of deflection, while giving a rapid 
increase in the rate at the rebound and bump ends of the 
stroke. 

Two of the different forms of rolling diaphragm type air 
springs that are undergoing development by Dunlop are 
shown in accompanying illustrations. One is of the open- 
skirt type, with which the build-up in spring rate at the 
rebound end of the stroke is obtained largely by the rapid 
rate of increase of enclosed volume as the piston is withdrawn 
from the lower end of the cylinder. The decrease in effective 
area of the piston at this end of the stroke also helps to 
reduce the rate. A closed-skirt type layout is shown in the 
other illustration. In this, the fall-off in rate is obtained 
largely by the reduction in effective area of the piston and 
diaphragm as the latter rolls down the inward taper at the 
lower end of the skirt. The increase in the enclosed volume 
also helps, but its effect is of secondary importance with this 
type of layout. 

With both types of spring, sealing round the outer peri- 
phery of the diaphragm is effected by the action of the air 
pressure forcing it against the cylinder and skirt. A bead 


Automobile Engineer, May 1958 








A bellows type air 
spring with end seals 
that do not require 
clamping bolts. The 
scrap view above is of 
the latest design of 
separator ring, which 
is easier to manufac- 
ture than that shown 
round the centre of 
the air spring below 








at the flanged 
junction between the lower end of the cylinder and upper 
end of the skirt, where these two components are bolted 


round the outer periphery seats in the angle 


together. In both cases, the centre of the diaphragm is 
attached to the upper end of the piston, but in one it is 
secured by a set bolt and circular section steel ring, and in 
the other by a pierced, pressed steel thimble, fitted over the 
bead round the central hole in the diaphragm. 

When the set bolt and ring are used as the securing 
method, the ring is pulled down on to the bead, which it 
retains on its seat in the end of the piston. The pierced 
thimble is employed when an auxiliary reservoir is incorpor- 
ated in the piston. In these circumstances, a plug incorpora- 
ting the damping orifice is carried in the hole in which the 
retaining bolt would be screwed if the other method of sealing 
were employed. As can be seen from the illustration, the 
rubber fits over two opposed tapers at the upper end of the 
piston, and the seal is effected partly by virtue of the fact 
that the rubber is stretched over these tapers and partly by 
the air pressure tending to hold it down on them. The 
amount of stretch is small so that the resultant tensile stress 
in the rubber is smaller than the compressive stress due to 
the air pressure. This ensures long service life. 


Pneuride levelling valve 

As in most of the air suspension systems introduced so far, 
the levelling valve is mounted on the chassis and its operating 
lever is linked to the suspension. When the vehicle is being 
either loaded or unloaded, and the chassis falls or rises 
relative to the suspension, the consequent movement of the 
lever causes air to be admitted or exhausted, according to 
whether the chassis has to be raised or lowered to re-adjust 
the static height. A noteworthy feature of the Dunlop 
system is that a flexible rubber link is used to connect the 
actuating lever to the rod attached to the suspension. The 
function of this flexible link is to isolate the actuating lever 
from the small amplitude, high frequency oscillations of the 
unsprung mass, and thus to reduce the wear and tear on the 
damper and other components of the valve. 

A hydraulic damping, or delay, device is incorporated in 
the unit so that the valves are not operated by dynamic 
movements of the axle as the vehicle rides over rough 
ground. This not only economizes in air consumption, but 
also obviates oscillations and other undesirable effects that 
may tend to build up when undamped valves are employed. 
When the load carried by the vehicle is increased or de- 
creased, the levelling valve comes into operation after a 
predetermined delay period and continues to operate until 
the normal static height has been regained. 

This delay period can be readily adjusted to suit the 
requirements of individual types of vehicle. With certain 
classes of goods and passenger-carrying vehicles, it has been 
found that a delay period of about 8 sec is desirable. This is 
adequate to ensure that the levelling system is not brought 
into operation by the roll of the vehicle when it is travelling 
round long bends. If the valve were to operate in these 
circumstances, the vehicle would come out of the bend with a 
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list to one side; this would be particularly dangerous on an 
S-bend, since it might cause the vehicle to be overturned 
while entering the second curve of the bend. 

Two, three or four levelling valves may be installed on 
each vehicle, according to individual requirements. Gener- 
ally it is advisable to employ two at the rear, where the load 
changes are greatest, and one at the front. The levelling 
valve at the front is connected to an isolator valve, which 
forms a T-junction in the pipeline to the two air springs. 
This isolator valve permits the air to flow to and from the 
two springs simultaneously but prevents transfer of air 
between the springs when, for example, the vehicle is corner- 
ing: in other words, it avoids loss of roll stiffness. 

The height regulator valve comprises two assemblies 
bolted together. One houses the actuating mechanism and 
the components of the hydraulic dash-pot delay system, 
while the other incorporates the components of the pneu- 
matic valve system. All the reciprocating components, such 
as the pneumatic valves and hydraulic dash-pot are mounted 
with their axes horizontal, so that they are unaffected by 
vertical accelerations as the vehicle traverses rough terrain. 
The layout and method of operation of this unit is clear from 
the illustration of its cross section; therefore, a few comments 
on the more interesting features are all that are necessary 
in the description that follows. 

A cast iron housing is employed for the hydraulic section 
of the assembly, but the pistons of the dash-pot are of 
aluminium alloy. The reason for this choice of materials is 
as follows. As the ambient temperature falls, the clearance 
between the pistons and the bore in which they operate 
increases, while the viscosity of the fluid increases; these two 


changes tend to cancel out so far as their effect on the time of 


operation of the dash-pot is concerned. It has been found 
that silicone fluid, because of its relatively low rate of change 
of viscosity with temperature, is most suitable for use in 
this dash-pot. 

The spindle of the actuating lever is horizontal and it is 
mounted with its axis arranged transversely relative to the 
piston rod of the dash-pot, which is below it. A coil type 
torsion spring forms the connection between the actuating 
spindle and the piston rod. Thus, as the actuating lever is 
moved up or down from the mean position, it applies a load 
through the torsion spring to the piston rod, the rate of 
movement of which is regulated by the leakage of fluid 
through the transfer port, and also past the dash-pot pistons. 
A restrictor screw is fitted in the transfer port, so that the 
rate of fluid flow can be adjusted. In this way, the period of 
delay between the movement of the actuating lever and the 
operation of the pneumatic valves can be regulated. 

There are two pistons. They are formed by cupped 
pressings fitted one each side of a circular plate mounted on 
one end of the piston rod. A coil type compression spring is 
interposed between each of these pistons and the adjacent 
end of the cylinder. Axial movement of the rod in either 
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A filter; B non-return valve; C inlet 
valve; D rocker lever; E hydraulic 
reservoir; F adjustable restrictor: 
G exhaust valve; Hi exhaust port and 
filter; J dash-pot delay system 

Above: General arrangement of 
the Pneuride levelling valve, 
and a scrap view of the flexible 
link on the actuating lever 
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valve used in the installation 
shown at the top of the next page 
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Right: The Dunlop 

Pneuride automatic 

levelling valve and the 
isolator valve 


direction from the mean position pushes one or other of the 
pistons along the bore, against the compression in the 
return spring. The other piston is retained in the mean 
position by a double circlip in a groove mid-way between the 
ends of the bore of the cylinder. The advantages of this 
arrangement are that the components of the piston are simple 
to manufacture, and fine limits of concentricity between the 
rod, piston and bore are unnecessary. 

The whole of the damper casing is completely filled with 
fluid. Slight variations in volume of the fluid and its con- 
tainer, owing to thermal changes, are accommodated by 
flexure of a rubber diaphragm fitted over the chamber that 
houses the adjustment screw of the restrictor. This dia- 
phragm is retained by a pressed-in cap. There is an air cell 
in the cap above the diaphragm, while below it, the fluid is 
entirely free from air. 

A valve actuating rod is fitted to the other end of the piston 
rod. It is passed through a seal assembly that separates the 
hydraulic and pneumatic sections. All the seals, in this 
assembly and at other stations in the valve, are of simple 
circular section and are of rubber. There are two of these 
sealing rings round the actuating rod, and the space between 
them is vented to atmosphere so that if any air leaks past 
the seal nearest to the pneumatic valves it does not go 
through the other seal into the hydraulic section of the unit. 

The other end of the actuating rod is connected to a rocker 
lever that actuates the air inlet valve and also to a push rod 
that actuates the exhaust valve. Movement of the damper 
piston and the actuating rod in one direction causes the 
rocker lever to pivot about its centre and open the inlet valve 
to admit air from the tank. When the piston moves in the 
other direction, the rocker lever returns. This allows the 
inlet valve to seat again, and then the push rod lifts the 
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exhaust valve off its seat, allowing air to flow from the spring 
to atmosphere. A filter is fitted in the vent to atmosphere to 
prevent the entry of foreign matter when the exhaust valve is 
closed. There are two more filters, one in the inlet from the 
tank and the other in the outlet to the spring. 

Another feature of the pneumatic valve assembly is the 
incorporation of a non-return valve in the inlet from the tank. 
This ensures that, should the pressure in the tank be less than 
that in the springs, the air cannot flow in the opposite 
direction to that intended. In other words, it is a safeguard 
to prevent complete failure of the air springs, should there 
be a breakdown in the pneumatic supply system. 


Isolator valve 

If a levelling valve were to be applied to each wheel, it 
would be possible for the springs to be supported mainly by 
two diagonally opposite air springs. This would lead to 
instability and severe stressing of the vehicle frame. There- 
fore, as has already been stated, only two or three levelling 
valves, rather than four, are generally employed. Where 
two air springs are fed from one valve, it is desirable to 
isolate one spring from the other, to prevent loss of roll 
stiffness owing to the interchange of air between them. 
To this end the Pneuride isolator valve has been developed. 
Its design is such that it allows air to be admitted or ex- 
hausted from each spring through the levelling valve, but 
permits only a predetermined leakage of air from one spring 
to the other. 

As can be seen from the accompanying illustration, the 
valve is of the slider type. When the inlet of the levelling 
valve opens, and the pressure in the pipeline from the 
levelling valve to the isolator valve is increased, the slide is 
moved downwards until the two ports to the air springs are 
uncovered. This allows the air to pass from the levelling 
valve, through the hollow stem of the slide, into the plunger 
chamber and thence out through the two ports to the springs. 
When the exhaust port in the levelling valve is opened, the 
pressure in the pipeline between the two valves collapses, 
and the pressure from the air springs moves the slide in the 
opposite direction. This again uncovers the ports, so that 
the air can flow through the counterbore in the centre of the 
slide, and thence radially outwards and. back along the same 
passages through which the air enters when it is being fed 
under pressure into the springs. A small leakage of air from 
one spring to the other is permitted so that the mean pressure 
in both is equalized. 


Practical applications 

One of the accompanying illustrations shows a typical 
layout of the components of the Pneuride air suspension 
system on a chassis, with a beam axle both at the front and 


rear. Air for the engine-driven compressor is taken through 
either a separate filter or the engine air intake filter. From 
the compressor, the air passes to a conventional unloader, 


This illustration of the commercial 
vehicle rear axle suspension sys- 
tem, as viewed from behind, shows 
how lateral location is effected 
by a Panhard rod. The rearmost 
rubber stop interposed between the 
trailing link and the spring seating 
yoke on each side can also be seen 
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Diagram showing a typical layout of an air suspension system 


valve, which is incorporated to relieve the load on the com- 
pressor when the reservoirs are fully charged. It then 
passes first into the brake reservoir; subsequently, when the 
pressure of the air in this reservoir reaches a certain value, 
the charging valve at the other end opens and allows air to 
pass into the suspension reservoir. Thus, in the event of a 
severe leak in the suspension system, there will always remain 
enough air in the other reservoir to operate the brakes. 

From the suspension reservoir, pipelines are taken to the 
three levelling valves, one for the front suspension and one 
on each side over the rear axle. The single levelling valve 
at the front is connected by a pipe to an isolator valve, whence 
the air passes to the auxiliary reservoir and air spring on each 
side. At the rear, there are four air springs, two on each side. 
They are mounted in pairs on two yokes, one at each end of 
the axle, so the outlet from the levelling valve on each side 
goes directly to the adjacent auxiliary reservoir and thence 
to the two air springs. 

In the system that this illustration depicts, each auxiliary 
tank at the rear is of 150 in* volume and serves two springs 
of 350-400 in* volume. The total deflection is +3 in and 
the natural frequency in the laden condition is 115 c/min. 
Each auxiliary tank at the front is of 200 in*® volume and 
serves a 350-400 in® spring. The deflection again is +3 in. 
but the natural frequency is 105 c/min, which gives a fre- 
quency of 95 c/min at the wheel. This fairly high natural 
frequency has been chosen, with a view to obtaining a satis- 
factory compromise between ride quality and roll stiffness. 

A series of line and half-tone illustrations shows in rather 
more detail the arrangement of the actual suspension units. 
At the front, since it was not practicable to fit a Panhard rod 
in this particular installation, a divided axle layout has been 
employed. This has given good results so far as roll stiffness 
is concerned and, in the development work so far carried out, 
has not yet shown any disadvantage with regard to tyre wear. 
It is possible that the automatic levelling of the suspension 
may partly account for the unexpectedly low rate of tyre 





Above: Front suspension arrangement, as applied to the commercial 

vehicle mentioned in this article. An incidental feature of interest is the 

installation of the Dunlop disc brake with ventilated pads which, 
because of their accessibility, are easy to replace in service 


Below: Three views of the rear suspension used in conjunction with 
the front suspension system illustrated above. An interesting feature of 
this arrangement is the pivot mounting of the spring carrier yoke on the 
trailing arm, and the interposition of rubber stops between the arm and 
the spring seats to regulate the roll stiffness of the suspension system 

















wear. The reduction of variation in natural frequency as 
between the laden and unladen conditions also undoubtedly 
improves tyre wear. 

At each side, the axle is located by a drag link pivoted in a 
bracket mounted further back on the frame side member. 
This link also takes brake torque. The double-convolution 
air bellows type of spring is mounted, in much the same way 
as a coil spring, between two seating pans, one on the axle 
and the other on the frame side member. 

At the rear, the axle is located by two trailing links, one 
on each side, and a Panhard rod. The forward end of each 
trailing link is pivoted in a bracket mounted under the frame 
side member, and the rear end is pivoted at a point immedi- 
ately below the axle, between the two downwardly-turned 
flanges of the inverted U-section yoke that carries the two 
air springs. Rubber stops are precompressed between 
each end of the yoke and the trailing link. The function of 


these stops is to control the rate of torsional deflection of 
the trailing links relative to the axle; in other words, they 


Above: The photograph from which this illustration was prepared is of 
the rear suspension installation shown in the line diagrams on the left 


Below: Two views of the front suspension system illustrated at the 
head of the previous column. The divided axle layout was adopted to 
clear the base of the engine, and development work undertaken so far 
has not indicated any difficulties with regard to rate of tyre wear 
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Front suspension installation for a 
private car currently in production. 
The whole of the suspension and 
steering assembly, including the 
rolling diaphragm type springs, is 
carried on the front cross member 


regulate the roll stiffness of the body on the rear suspension. 

The double-convolution bellows type springs are inter- 
posed between the ends of the yokes and the brackets 
mounted under the frame side member. One of these latter 
brackets also carries a lever type shock absorber, which is 
connected by a drop link to the axle assembly. The other 
bracket carries the automatic levelling valve, which also is 
connected by a drop link to the axle assembly. As has been 
mentioned before, a short rubber connection is interposed 
between the end of the arm of the levelling valve and the 
drop link. The bump and rebound stops are formed by a 
tie rod passed through one hole in a bracket on the frame and 
another in the yoke assembly, immediately below. Three 
circular rubber stops are threaded on to the tie rod, one 
between each end of the rod and the adjacent bracket, to 
take the rebound loads, and the third is interposed between 
the brackets, to cushion the bump loads. 

Another illustration shows a suspension arrangement for a 
trailer with a beam axle at the front and rear. Both axles are 
located by trailing links and a Panhard rod. Roll stiffness is 
obtained at the front in much the same way as on the rear 
axle of the chassis previously described, but in this particular 
instance, screw adjusters are provided to regulate the pre- 
compression in the rubbers interposed between the trailing 
links and the spring seating bracket. At the rear, the trailing 
links are rigidly clamped to the axle, which is of square 
section and acts as an anti-roll bar. On semi-trailers, the 
provision of adequate roll stiffness on the rear axle is of 
considerable importance, because there is no roll stiffness 
at the front. Every type of trailer requires an efficient seal 
to prevent the escape of air from the system when it is 
disconnected from the tractor. 


Private cars 


Some of the half-tone illustrations show a rolling dia- 
phragm type air spring system applied to a well known 
private car chassis. At the front, the air springs have simply 
been substituted for the coil springs in the double transverse 
wishbone link type layout. Separate auxiliary tanks are not 
necessary, since there is adequate space in the pistons for the 
extra air capacity required. At the rear, a trailing link has 
been substituted for the leaf spring and an air spring inter- 
posed between it and the under frame of the vehicle. Lateral 
location is effected by a Panhard rod. 

For development purposes, an air bottle is employed, 
instead of a compressor. It is charged to a pressure of 
2,500 Ib/in* and lasts for about seven or eight days before 
it requires recharging. However, it is likely that a small 
compressor would be fitted to the engine on a production 
model. 

Dunlop have also been studying closed circuit systems, but 


a great deal of work remains to be done before this type of 


arrangement can be proved satisfactory. The advantages of 
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The rear suspension 
used in conjunction 
with the front end 
assembly illustrated 
above. A trailing link 
is employed, together 
with a rolling dia- 
phragm type spring on 
each side, and lateral 
location is effected by 
a Panhard rod 


this system are that troubles due to condensation in the air 
are less likely to occur, and although filters are still needed, 
they can be much smaller than with the open circuit types of 


air suspension. The air consumption is limited to that 
needed to compensate for leakages and is only about 10 per 
cent of that of an equivalent open system. Therefore, the 
air compressor can be much smaller. The main disadvan- 
tages of a closed circuit arrangement are that an additional 
reservoir is needed and the piping is slightly more 
complicated. 

Although air suspension is certainly coming for commercial 
vehicles, most manufacturers are still in some doubt as to 
whether the demand for it on private cars is great enough to 
justify the additional cost involved. Some of the American 
car manufacturers are currently offering air suspension 


A view of the trailing end of the rear suspension illustrated opposite 












































as an optional extra at a price approximately equivalent to 
£45. In Britain, purchase tax would, of course, have to be 
added to this figure. It would appear that air suspension is 
better suited to the small European cars than to the much 
larger American ones. This is because the ratio of laden to 
unladen weight is much greater with the European vehicles; 
also, because of the smaller dimensions of our cars, the 
space available for wheel deflection is restricted and therefore, 
needs to be used to the best possible advantage, which can be 
done, of course, by the employment of an automatic levelling 
device. 

It would appear that the extra cost of the air suspension, 
by comparison with more conventional systems, can be 
largely attributed to the employment of an air compressor, 
levelling valves, air reservoir and pipelines, the actual springs 
themselves being probably equivalent, so far as cost is con- 
cerned, to the steel spring arrangements currently used. 
Some of the additional cost could undoubtedly be offset by 
using compressed air for other purposes, such as actuating 
the windscreen wipers, providing power-assisted steering, 
seat and window movement and, ultimately, brake operation. 
Most of these amenities are likely to appear in any case on 
the larger and more expensive cars, so it seems that air 
suspension also will be first introduced on vehicles of this type. 
It is possible that further developments and improvements in 
design and production will lead eventually to the widespread 
adoption of air suspension for private cars of all sizes. 


Left: Suspension system for a trailer with a 
beam axle at the front and rear. Both axles are 
located transversely by Panhard rods. Roll 
stiffness at the front is regulated by means of 
rubber stops interposed between the spring 
seating yoke and the trailing link on each side, 
but ot the rear, the square section axle beam 
performs the function of an anti-roll bar 


lilustrated below are four machines used in the 
department of the Dunlop organization devoted 
to the development of air suspension. The large 
machine is used for the endurance testing of 
bellows; the weighted end bounces continuously 
at resonance frequency on the bellows spring. 
Of the other three machines, that on the left is 
for checking the delay period of levelling valves; 
the centre one is for fatigue testing levelling 
valves, by moving them up and down in much the 
same way as they would be moved in vehicle in- 
stallations; and the machine on the right is for 
endurance testing rolling diaphragm type springs 
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Expander Type Oil-Control Rings 


An Account of the Developments Leading to the Introduction of the Wellworthy Duaflex Oil-Control 


Ring, and Some Comments on the Design Problems 


An expander type ring is, of course, one that depends 
either partly or wholly on an expander spring for the regula- 
tion of the radial pressure it exerts on the bore in which it 
operates. Few people realize that rings of this type were 
introduced even before the beginning of this century: for 
example, a patent in connection with an expander type ring 
for steam engines was filed in 1897. When motor transport 
became widely used, the need for an oil-control ring for 
fitting at an intermediate stage between the manufacture and 
rebore of engines became apparent. This need arose because 
the ordinary slotted oil-control ring, which was, and still is, 
completely effective in normal conditions, was proving 
unsuccessful in satisfying the requirements of worn bores 
and dealing with the additional flow of lubricant flung from 
worn bearings. 

To meet the demand for a special ring that would operate 
satisfactorily under these conditions, Wellworthy Ltd. 
made an agreement with Simplex Products, of America, 
for the production of the Simplex ring in the factory at 
Lymington, Hampshire. This ring is claimed to be one of 
the first, with an independent radial expander ring, for 
application to internal combustion engines; it is also said to 
have been the first designed to exert a side-pressure in the 
groove. As can be seen from the accompanying illustration, 
two rows of slots are machined round the periphery of the 
ring: all extend radially through the ring and are arranged so 
that the ends of the slots in one row are in line with the 
centres of those in the other row. Bv virtue of this arrange- 
ment, the ring can be compressed axially and it is, in fact, 
assembled on to the piston with a 0-010 in interference 
fit between it and the sides of the groove. This interference 
fit ensures that the ring seals against the sides of the groove 
under all conditions of operation, and therefore there is no 
possibility that oil pumping will occur. The radial pressure 
exerted by the expander spring is correspondingly high to 
keep the ring always in contact with the cylinder bore: in 
fact, the Simplex ring is able to conform to a surprising 
degree of taper and ovality in the bore. 

For many years, this ring was the only one of its type 
available in Great Britain, although a number of others were 
appearing in the United States of America. Production of 
Simplex rings in the Wellworthy factory reached a peak 
during the Second World War, when they were adopted as a 
routine replacement for the standard rings on British Army 
transport. After the war, they continued to be made, but 
were gradually supplanted by rings of the laminated steel 
rail type. The advantages of this later type, termed the 
Molium, or All-steel ring, are as follows. It is better able 
to conform to slight irregularities in the bore. Higher 
bearing pressures against the cylinder wall are obtained, and 
thus the ring was more effective at the relatively high piston 
speeds and on the thin oil films that were beginning to be 
encountered when it was first introduced. Also, the Molium 
ring does not suffer from the main drawback of the Simplex 
ring, which is the danger of breakage while it is being fitted. 

Although the new ring was only partially successful, 
because it lacked the advantage of side-pressure, the experi- 
ence gained in its production formed a sound basis for further 
advances. That further development on these lines would be 
worth while was amply demonstrated by the performance 
of the Molium ring, which proved that, contrary to common 
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belief at that time, neither the steel rings nor the bores in 
which they operate are subject to excessive wear, provided 
the profile of the ring face in contact with the bore is carefully 
designed and controlled in production and that the steel is 
suitably hardened. In fact, Wellworthy state that well 
designed and manufactured rings of this type have been 
found to give less bore wear than that experienced with 
conventional, cast iron rings. 

The Molium ring, which was in production for two or 
three years after the war, represented only an intermediate 
stage in the development of laminated types, and the manu- 
facturers continued intensive research and development to 
produce something better. Tests pointed to the desirability 
of retaining the original feature that had proved so successful 
on the original Simplex ring, namely side-pressure. Many 
types were tested and discarded before the Duaflex ring was 
evolved and proved to be a success. 

This was the first and, at the time of its introduction, the 
only steel ring to embody simultaneously the dual features of 
radial and side loading by means of crimped springs. The 
design is such that the side-pressure is positive yet light, so 
that there is no interference with the outward, or radial, 
pressure on the cylinder wall and yet there is no oil pumping 
between the ring and the sides of its groove. These results 
have been achieved largely by strict control of both materials 
and dimensions. 

Each Duafliex ring assembly comprises two, three or four 
side rails, which are made to bear positively but lightly against 
the sides of the groove by a single crimped spring sandwiched 
between them, as shown in the accompanying illustration; 
another crimped spring bears against the inner periphery of 
the assembly, to apply the radial pressure. The side rails 
are 0-030+0-0003 in thick, and their gaps are a minimum of 
0-012 in for rings of up to about 2} in diameter and 0-018 in 
for larger ones. Their faces that bear against the cylinder 
bore are rounded section. Thus, they have no sharp corners 
or cutting edges to cause bore wear, while at the same time 
the area of contact is small and the pressure is, therefore, high 
enough for the oil-control function to be performed efficiently. 

The rails and the side-pressure springs are made of D.T.D. 
239A steel, hardened to 49-52 Rockwell C. It is, of course, 
a well established fact that hardened steel does not cause 
undue wear, whereas the use of soft steel gives rise to exces- 
sive rates of wear on both the bore and the rings. The 
mechanism of the wear process of soft steel on the lubricated 
surface of a cast iron cylinder has not yet been explained 
entirely satisfactorily. Recently, the rate of wear has been 
improved even further by chromium plating the outer 
rounded face of each of the side rails. 

A 1 per cent carbon steel, containing 0-15 per cent of 
chromium, to improve its fatigue resistance, is employed for 
the radial pressure spring. The quality of the strip steel 
employed is of supreme importance; the material used is 
made from Swedish ore, which, of course, is well known for 
its high quality. All the strip is bought in the polished state, 
so that all the rolling and drawing marks have been removed; 
this helps further to obviate the danger of premature failures 
due to fatigue. All materials are carefully checked on arrival 
at the factory; both ends of each roll of strip are tested for 
tensile strength and hardness, and analyses are made periodi- 
cally as a second check on the quality of the steel employed. 
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The design of the crimped spring rings is, perhaps, one 
of the major factors affecting the success of the ring assembly 
as a whole. The side-pressure ring is, as has already been 
stated, the same thickness as the side rails. The overall 
dimensions measured vertically between the opposite peaks 
of the waves, or crimps, is controlled to within 0-003 in, 
while the tolerance on the thickness of the strip is only 
0-0003 in. The side pressure exerted is not great: in fact, 
the assembly would be better described as a ring without side 
clearance, rather than one with sidé-pressure. The radial 
width of the ring has to be smaller than that of the rails, 
otherwise it will act as a spacer between the radial expander 
spring and the bore, and thus prevent the rails from bearing 
properly in the bore. 

Since the depth of groove available is invariably restricted, 
there are rigid limitations with regard to the design of the 
radial expander ring. Slots are punched in the spring to 
allow the oil to flow freely away. Generally there are two 
slots on each flat and they are arranged in such a way that 
they do not weaken the spring at areas of maximum stress. 
These areas are at the peaks of the crimps and also midway 
between the peaks. Whenever these springs are modified, 
or new designs introduced, extensive fatigue tests are carried 
out before the new components are issued for service. The 
method of testing is to fit the rings to dummy pistons and 
to reciprocate the complete assembly in a tapered bore. This 
is, perhaps, a rather unconventional method of fatigue 
testing, but it has been found to be the best one for this 
particular application, since it is fairly closely analogous to 
the severest conditions under which the ring might have to 
operate. 

From the foregoing description, it can be seen that the 
Duaflex ring is not just a trick ring to save a rebore, but is an 
example of precision engineering. In fact, it is currently 
fitted as initial equipment by some engine manufacturers, 
and has also been well established for several years for 
application to partly worn engines. In both worn and new 


Left: Cross section of the Duaflex ring, 
Patent No. 617,700. The oil relief chamfer 
should not be deeper than 0-020 in, otherwise 
there is inadequate support for the lower rail 


Below: Three stages representing successive 
advances in the design of expander rings: 
left, the Simplex ring; centre, the Molium 
ring; and right, the Duaflex ring, which 
incorporates two crimped expander springs 
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engines, the ring is suitable for application when conditions 
are such that the oil control function is beyond the capacity 
of the more conventional type of ring. 

In recent years, there has been a marked trend towards 
more exacting requirements with regard to oil control. This 
is because of the higher ratings and speeds of modern engines 
and also because of the general tendency to increase bore: 
stroke ratios. The larger diameter of the bores and the fact 
that they are closer to the crankshaft means that they receive 
greater quantities of oil than in earlier designs. 

Under inertia loading at high speeds, conventional rings 
tend to leave the sides of the groove, and may even leave the 
bore. The tendency for the Duaflex ring to do this is greatly 
reduced by virtue of its light weight, positive side-pressure 
and relatively accurately controlled radial pressure. With a 
conventional ring, radial pressures are not so easily regulated, 
because they are dependent upon the radial depth of the 
ring and other factors that are difficult to control; also, the 
design of the ring has to be such that it can be readily sprung 
into position without risk of breakage. In a new engine, 
lower pressures are required than in one with worn bores. 
When this new ring is applied as initial equipment, it is 
customary for a considerable amount of development testing 
to be done to determine the optimum spring pressures. 

Other factors that have led to the success of this ring are 
as follows. The rounded faces give high bearing pressures 
without danger of scraping or picking-up on the bores. 
Since there are two, three or four of these faces, one on each 
rail, there is less chance of the whole of the oil controlling 
surfaces in any one segment of the ring leaving the bore, 
since it is not likely that all the rails will leave simultaneously. 
The multi-point contact between the radial pressure spring 
and the rails helps to give uniform pressure round the bore; 
this is a particularly useful feature in worn engines. Also, 
each rail has a certain degree of inherent radial resilience and, 
therefore, to some extent, operates independently. The 
radial pressure spring helps to centralize the piston in the 
bore and thus obviates at least to some degree the ill effects 
of piston slap. It is thought that this latter effect is primarily 
responsible for the fact that the rates of bore wear experienced 
with these rings are lower than those obtained with conven- 
tional rings. The light weight of the ring assembly, as has 
already been mentioned, is an advantage so far as a reduction 
of inertia loading is concerned. Finally, the fact that the 
ring comprises a number of independent components gives 
a certain degree of both hydraulic and friction damping, 
and helps to prevent ring flutter or vibration. 

Despite all attempts on the part of the motor industry to 
rationalize design, it has been found necessary to manu- 
facture this ring in as many as 1,300 different sizes. The 
range of standard sizes is from 2in to 7in diameter. In 
addition to the standard sizes, the following oversize rings 
are supplied for use in worn and rebored engines: + 0-020 in, 

0-040 in and +0-060 in on the diameter. 

When these rings are fitted, it is, of course, of vital impor- 
tance to check the depth of the groove. For this reason, a 
fibre depth-gauge is packed in each carton of Duaflex rings 
and the correct depth of groove for each application is printed 
on the envelope. Up to 34 in diameter bore, the tolerance 
on the groove depth is +0-004 in, and for larger diameters, 
the tolerance is +0-006in. Grooves that are too shallow 
can, of course, be deepened according to the instructions 
supplied with the rings; those that are too deep can be packed 
with special perforated shims. When Duaflex rings are fitted 
to motor cycle pistons, the groove should be 0-005 in deeper 
than the dimensions quoted on the packet. The ring gaps 
do not need any alteration at all. It is important not to fit 
Duaflex rings into grooves with deep oil reliefs machined 
below them. Oil reliefs of more than 0-020 in depth leave 
too large an unsupported area below the bottom rail. 
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Continental Coachwork 


Trends Towards Simplicity of Design and Low Bonnet Profiles 


ys STUDY of the products of the Continental coach- 
builders who exhibited at the Geneva Show has revealed a 
number of positive trends. So far as front end styling is 
concerned, there is a tendency to extend bonnets forward 
of the lamps and, as in the previous two or three years, to 
adopt a falling profile towards the front to give a good range 
of visibility over the bonnet. The lengthening of the 
bonnet is reminiscent of the trend that was apparent during 
the 1920’s. The object then, as now, was to give the impres- 
sion that a large and powerful engine was installed under the 
bonnet. 

The wing crown lines, of course, are generally higher than 
the bonnets, because of the need to provide adequate room 
for wheel deflection and also so that the width of the car can 
be readily judged by the driver. Many of the coachbuilders 
incorporate a pressed line along each wing crown, but in 
some instances this line is intended not so much to be 
distinctly visible itself, but rather is its function to reflect 
highlights that clearly define the profile. 

Most of the radiator grille arrangements are of wide 
rectangular form, with the leading edge of the bonnet top 
overhanging. In some instances, the grille is extended right 
round the sides of the vehicle, to accentuate the horizontal 
features at the front end. Considerable success is being 
achieved in respect of the blending of traditional radiator 
grille forms into modern styles. A noteworthy example of 
this is the Ghia Suisse body on the Alfa Romeo chassis. 
Elliptical, rather than rectangular, front end arrangements 
are retained by some of the coachbuilders. One of the 
most attractive of these designs is the Beutler body on the 
Simca Aronde chassis. Where this type of layout is employed 
it is desirable that the styling of the sides and front and 
rear ends of the vehicle should be in conformity. 

To obtain a falling bonnet line, practically all the coach- 
builders incorporate on the bonnet lid an air intake duct to 
clear the highest parts of the engine. On a number of the 
latest bodies, this duct is divided longitudinally, either by 
pressing a channel section in it or simply by fitting a chrom- 
ium plated finisher strip along the crown of the duct. Several 


This Vignale body on the Triumph TR3 chassis 
has a power-operated hood. Before the hood 
can be raised, the wrap-round glass of the rear 
light has to be removed, by undoing two 
knurled thumb screws; then, when the hood is 
up, the glass is replaced as it was before 
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manufacturers leave both the trailing edge and the leading 
edge of the duct open. This is done to provide through- 
ventilation under the bonnet to prevent fuel vapour lock 
under hot weather conditions. 

On almost all the coachbuilt bodies, the waist-line and the 
sharply defined wing crowns sweep almost straight through 
from front to rear of the vehicle. A noteworthy exception 
to this is the Alfa Romeo body by Pinin Farina, which is 
obviously designed to appeal to the American market, where 
this type of line is popular. On most of this year’s models 
finned rear wings are employed, but so far there has been 
little enthusiasm over the upswept fins currently employed 
on a number of the quantity-produced American cars. Again, 
one of the few exceptions is the Pinin Farina Cadillac, in 
which the extreme rear ends of the fins are slightly upswept. 
Rear end designs in general are simple and devoid of excessive 
chromium plated ornamentation. There is a trend towards 
pressing the skirt panels into a rectangular form to harmonize 
with the front end treatment. 

So far as interior trimming arrangements are concerned, 
there is a tendency to use noise and heat insulation materials 
more extensively than hitherto for backing the trim. In 
some instances, foam-plastics sheeting is employed and in 
others glass fibre. Undoubtedly, the design of the trim on 
the doors of the more expensive vehicles will be simplified 
by the incorporation of power-actuated window raising 
mechanisms and seat shifting devices. Power actuation, 
of course, makes it possible to eliminate all handles except 
that required for opening the door, Presumably even this 
handle could be concealed or incorporated elsewhere. 

Most of the new models have wrap-round windscreens, 
and at least 50 per cent have wrap-round rear lights, but few 
have such a large wrap-round as on the American cars. 
Presumably this is because the length of the European cars 
is so much less, but it also obviates difficulties with regard 
to screen wiping. A wide variety of rear quarter panel 
treatments is employed: as can be seen from the accom- 
panying illustrations, the number of completely different 
designs is largely accounted for by the difficulty of making 
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the lines of the wrap-round glazing frame harmonize with 
the general theme of the style of the vehicle. 

Hardly any of the coachbuilders employ plain disc type 
wheels. The majority use a nave plate pressed to form an 
imitation spoke type wheel, and nearly all the remainder 
have wire wheels. Imitation spoke type nave plates are 
probably easier to clean and also seem to be more suitable, 
from the aesthetic point of view, for the smaller cars. Wire 
type wheels, however, tend to lighten the appearance of the 
larger cars. 

The trend towards simplicity in styling is also apparent in 
dash facia treatment. Dark colours are generally favoured 
to avoid reflections at night. In most instances, the instru- 
ments are grouped neatly above the steering column, and a 
hood or shroud is incorporated over them, again to avoid 
reflections on the screen. Some of the European manu- 
facturers still employ the hooded type of headlamp housing, 
but the fact that this is not universally popular might be 
explained by the recent regulations introduced in Germany, 
which make it illegal to have projections liable to cause 
serious injury in the event of an accident. 


Allemano 

Allemano produce two bodies based on the Fiat 1200 
chassis. One is a coupé and the other a four-seater. Both 
are of the two-door design; the coupé has only two side 
lights, while the four-seater version has four. As can be 
seen from the accompanying illustrations, the two designs 
are similar, but not identical. For example, on the coupé, 
the grille surround is extended further forwards, and the 
bonnet lid incorporates a divided air intake. There is a 
large opening at the front of this intake and two small 
openings, one each side of the division, at the rear. This 
arrangement gives through-ventilation, which should be 
useful in summer, but might be embarrassing in winter, 
because of the danger of carburettor icing. Fitted suitcases 


The Allemano Fiat 1200 coupé has a forward- 
extended radiator air intake and a divided 
air intake duct on the bonnet lid. Both these 
styling features are widely employed on the 
latest Continental coachbuilt bodies 


are available and can be strapped on the platform behind 
the two front seats. There is also ample space in the boot, 
the latch of which is released by a push-button between two 
door type handles mounted horizontally in line at the lower 
edge of the lid. 

The four-seater saloon version of this car does not have an 
air intake on the bonnet. Instead, the plain surface of the 
lid is relieved by a chromium plated finisher strip, mounted 
centrally on it. 

Another difference is that parking lamps are fitted in dished 
recesses on each side of the scuttle. At the rear, the quarter 
lights are separated from the rear window by fairly slender 
pillars. These quarter lights are pivoted at their forward 
edges and secured by toggle clips at their rear edges. 

Inside the vehicle, there is a reasonable amount of head- 
room at the back, but the knee-room is rather restricted when 
the front seats are in the rear position. The rear faces of the 
squabs of the front seats are fitted with large, deep pockets 
closed by zip fasteners, which give them a neatly finished 
appearance. A large locker is fitted under the dash facia on 
the passenger’s side. The headlining is of plastics material, 
backed by a fairly thick layer of glass fibre. Both front seat 
squabs are adjustable for angle, by means of knurled stop 
screws at their bases. 


Beutler 

A model recently introduced by this manufacturer is the 
Colombe version of the Simca Aronde. In overall concep- 
tion, the design is basically a series of ellipses. At the front 
there is an elliptical radiator intake duct, fitted with a square- 
mesh grille. A horizontal, chromium plated bar, with a 
circular motif at the centre, is mounted on the square mesh, 
which is white in colour. The bonnet falls sharply to the 
upper edge of the elliptical opening, round which is fitted 
a chromium plated finisher strip. A wide air intake duct is 
fitted on the bonnet lid, which without it would look too plain. 


This is the Allemano, four-seater, saloon body 
on the Fiat 1200 chassis. It differs from the 
coupé version, illustrated at the top of this 
page, in respect of the front end arrangement, 
canopy, windscreen, side lights and rear light 


Automobile Engineer, May 1958 








SE ae 


Se a 





Horizontal features are accentuated at the 
rear end of the Beutler Colombe on the Simca 
chassis, and the horizontal line pressed in 
the rear quarter panel, and the crowns of the 
rear wing fins harmonize with this theme 


Right: As seen in this view, elliptical features 

predominate in the design of the Beutler 

Colombe, and the side light arrangement and 
bumper sections are well chosen 


Below: An unusual feature of the rear of the 
Allemano Fiat 1200 coupé, which is also illus- 
trated at the top of the opposite page, is the 
employment of two handles, one each side of the 
push-button type lock on the lid of the boot 


The body is also of elliptical form, as viewed from the side. 
This form is obtained by virtue of the downward sloping 
wing crowns both at the front and the rear, and also by the 
upward slope of the lower edges of the panels at both ends. 
An illusion of length is given by extending the headlamp 


housings well forward; in fact, they are slightly ahead of 


the bumpers, the ends of which are wrapped round the sides. 
The horizontal lines pressed in the panels immediately 
above the front and rear wing cutting lines accentuate the 
length of the wings and quarter panels. On the rear wings 
there are very fine fins extending up to form an almost 
horizontal line extending back from the waist on each side. 

At the rear the boot lid and the panelling that surrounds it 
slopes down in much the same way as the bonnet at the front. 
This end, unlike the front, is not of elliptical form, but is 
rectangular in shape. The rectangular form is bounded by 
the two lamp housings on each side, the plain semi-elliptical 
section bumper below, and the angle between the skirt 
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panel and the trailing edge of the boot lid surround panel 
above. A chromium plated finisher strip forms a frame 
round the number plate, which is illuminated by a lamp in a 
chromium plated housing above. The wheel nave plates 
are pressed to form an imitation spoke hub. 

This vehicle does not have a wrap-round windscreen, but 
like most of the coachbuilt products, it is noteworthy for its 
extremely thin windscreen pillars. Since it is a two-seater, 
the roof line has been swept down fairly sharply at the rear. 
The shape of the side lights is in harmony with the general 
theme of the vehicle. There is a large drop-glass on each 
door, and the triangular rear quarter lights are hinged at 
their front edges and secured by toggle clips at their rear 
ends. An unusual feature on the vehicle is a rubber seal, 
fitted to the upper edge of the door waist, to prevent water 
running down the side light into the door. This could 
possibly have the disadvantage that pieces of grit might 
become trapped on the rubber and scratch the glass. 

Inside the vehicle, the arrangement of the controls is good. 
An organ type throttle pedal is employed, and it is designed 
in such a way that the whole foot can rest on it comfortably 
and no effort is required to balance the throttle open in any 
position. This pedal is rubber-covered, so that the foot does 
not slide off. 

All the trim is of hide. The seat cushions are long and 
their front edges are raised to give adequate support to the 
legs. The curved squabs are not only comfortable, but also 
support the occupants firmly when the vehicle is cornering. 
An unusual feature of the head lining is that it is of a very 
thin hide, perforated and mounted on what appears to be a 
sponge plastics. This material is like a sponge rubber, but 
less resilient. Presumably it has good sound absorption and 
heat insulation properties. 

A sensible feature is the design of the sun visors, which, 
instead of being of a hard material likely to cause injury in 
the event of an accident, have a relatively flexible wire frame, 
which is padded and covered with a sheet plastics material. 

An attractive contrast of maroon and cream is used for the 
interior trim. A simple instrument panel layout has been 
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adopted, with the speedometer, petrol and water gauges in a 
common housing above the steering column; two warning 
lamps are also mounted on the dial. At the centre of the 
dash there are an ashtray and a radio, one above the other, 
and on the extreme right-hand side there is a glove box 
with a push-button catch. 

A small occasional seat, the squab of which folds flat to 
form a platform for luggage, is installed at the rear. Chrom- 
ium plated battens are fitted on this squab to support the 
suitcases. Eyes for straps to hold the luggage firmly in 
position are mounted on the heelboard and on the rear 
bulkhead. 


Ghia Suisse 

Ghia of Aigle produce a body on the Alfa Romeo chassis. 
A noteworthy feature of this is the highly successful adapta- 
tion of the Alfa Romeo traditional trefoil radiator grille 
arrangement to conform with the modern styling. The 
bonnet is extended forward of the wings, and overhangs the 


side grilles of the trefoil, which are practically as deep as the 


central one. The unity of the whole arrangement is ensured 
by the employment of three horizontal bars: one forms the 
upper edges of the side grilles and is in line with the top edge 
of the central grille; the second extends out from each side 
of the central grille, to bisect the side grilles horizontally 
and to carry the fog and pass lamps; the third is the bumper. 
As can be seen from the accompanying illustration, the 
headlamps are carried in recessed housings, so that they are 
well behind the bumper. 

This vehicle, which is of the two-door design, has a wrap- 
round rear light, so the rear quarter light is very small. 
In fact, it is simply a hinged ventilating panel, pivoted at its 
forward edge, and secured by a toggle clip at its rear end. 
At the rear, the boot lid lock is mounted on the skirt panel 
and the bumper recessed locally to clear it. This sort of 
arrangement has been adopted recently by several coach- 
builders. Apart from the fact that it enables the edge of the 
boot opening to be brought lower down, without having to 
mount the lock on the lid, it seems to have but little practical 
merit. 

Ghia also manufacture a striking body on the Renault 


Although the lines of the traditional Alfa 
Romeo radiator grille can be clearly digtin- 
guished at the front end of this Ghia Suisse 
body, the arrangement is modern in appearance 


Above : Arrangement of the dash facia of the Ghia Suisse Renault Dauphine 


Below: In the Beutler Colombe on the Simca 1300 chassis, the hood over 
the instrument dial obviates reflections on the screen at night 


On each side of the Ghia Suisse body built on 
the Renault Dauphine chassis, the direction 
indicator lamp forms the leading edge of the 
horizontal line pressed in the body panelling 
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This view of the rear end of the Ghia Suisse 
Alfa Romeo shows how the employment of a 
wrap-round rear light has restricted the size of 
the pivoted rear quarter light on each side 


Dauphine chassis. This body is 13 ft 9 in long, as compared 
with the length of 12 ft 1l in of the standard production 
model, which weighs 25 kg more. Only the bonnet lid and 
the doors are of aluminium; the remainder is of sheet steel. 
Interesting features are the recessed headlamps with large 
chromium plated bezels at the front, and the direction 
indicator lamps, which are moulded to form a continuation 
of a line pressed in the sides of the vehicle. At the rear there 
is a grille, much like that which one would expect to find at 
the front end of the vehicle. Air intakes are fitted on each 
side behind the door pillars. 


Graber 


Graber have produced a number of two-door bodies on 
the Alvis chassis. One of these is a four-seater, with plenty 
of headroom for the passengers at the rear. This particular 
model, which is to be manufactured in England, has wide 
doors to give easy access to the rear seats. In all these models, 
the traditional radiator grille is retained. The four-seater 
version differs from the others in that the air intake apertures 


on each side of the central grille are smaller and more 


elongated. They are divided horizontally by a slender, 
chromium plated strip, which extends out to the direction 
indicator lamps on each side. These apertures and the 
grille are each framed with a chromium plated finisher strip. 

The Graber Alvis Super coupé differs from the four-seater 
model in that its bonnet is extended to bring the radiator 
grille forward of the lamps. This lengthens the bonnet 
considerably and also helps to give the falling line that is 
so popular now. Like the models produced in previous 
years, this one has relatively large air intake ducts flanking 
the radiator grille, and the fog and pass lamps are mounted in 
them. It also has a large air intake duct pressed in the bonnet 
lid. This duct is divided by a chromium plated strip along 
its crown line. 

An unusual feature common to all the latest Graber Alvis 
models is the windscreen demisting arrangement. A small 
channel section is pressed the full length of the dash facia 
adjacent to the base of the screen. In this channel, a number 
of holes about jin pitch and }in diameter are punched. 
These holes form the jets through which the demisting air 
is blown over the whole width of the curved windscreen, 


The outlet grille for the air from the engine 

cooling system on the Ghia Suisse Renault 

Dauphine is styled in much the same way as a 
forward-mounted radiator air intake 
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This appears at first sight to be attractive, and in fact it 
may well be; nevertheless, care would be needed in the 
design and development of such a device, because the 
resistance to the air flow through the multiplicity of small 
holes would be appreciably greater than that through, for 
instance, two or three large slots. 

Pinin Farina 

Pinin Farina’s models this year, like those that he produced 
last year, are noteworthy for their simplicity of line. One 
of his outstanding vehicles is that based on the Cadillac 
chassis. This design, which is of the two-door, two-light 
layout, is noteworthy because of the success with which a 
pleasing and well-balanced appearance has been obtained 
without resort to elaborate styling devices. Horizontal 
features are accentuated at the front end, the only readily 
visible features of the grille being a number of parallel 
chromium plated strips. These strips are mounted hori- 
zontally and are spaced apart by vertical bars, which are 
practically invisible from the front. Side lamps and direction 
indicators are carried in two rectangular bezels mounted 
one on each side of the grille, immediately below the twin 
headlamps. The bumper section matches the rounded 
leading edge of the bonnet lid, which overhangs the grille. 
Over-riders of unusual form are employed, as can be seen 
from the accompanying illustration; they are designed to 
harmonize with the twin headlamp arrangement above. 

An accentuated form of dihedron layout has been adopted 
for the body sides, to give an illusion of length. The accentu- 
ation of this line has been effected by incorporating a concave 
curvature in the panelling immediately above and below it; 
the dihedral angle is more acute at the rear than at the front. 
This arrangement has been adopted so that, as seen from the 
front of the car, the line does not entirely disappear in the 
distance at the rear, but becomes thinner and accentuates, 
in a most subtle manner, the impression of distance. It is 
features such as this that are the stamp of a master of the 
stylists’ art. 

At the rear, fine tail fins are incorporated. Like the 
canopy, they are painted cream to contrast with the black 
of the remainder of the body. The lines of the crowns and 
trailing edges of the fins and rear wings are accentuated by 





The overall conception of 
the design of the Florida 
liA is much the same as 
that of its four-door 
predecessor, with the 
centre pillar extending 
only up to the waist, but 
now it is a two-door model 


The traditional Alvis radiator grille is retained 
in this Graber model, but it is carried on a 
forward extension of the bonnet. This version, 
which is a full four-seater, with ample head- 
room, is to be manufactured in Great Britain 


As viewed from the rear, the different versions 

of the Graber Alvis are much the same. This 

model is basically a two-seater, but two fairly 

comfortable occasional seats have been 

provided at the rear, although there is less 

headroom over them and access to them is not 
so easy as in the model shown above 


The simple dihedron treat- 
ment has been applied on 
the sides of the Florida IIA 
and a line is pressed along 
the front wing crowns to 
accentuate the highlights 
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Interesting features of the 
Pinin Farina Cadillac are 
the modified  dihedron 
shape of the sides and a 
fine line pressed in the 
crown of each front wing; 
these devices give subtle 
effects with highlights 


the use of fine, chromium plated finisher strip. A rather 
heavier chromium plated strip is fitted along the cant rail 
and down the door shut pillar to a level slightly below the 
waist, whence it extends to the extreme rear end of the 
vehicle. This chromium plated strip, in conjunction with 
the cream fin panel above it, is in harmony with the lines 
of the wrap-round end of the rear bumper. The horizontal 
lines of the front end are echoed at the rear of the vehicle by 
the finely rounded section of the horizontal, overhanging 
trailing edge of the boot lid and this, in conjunction with the 
plain bumper section below it, accentuate the horizontal 
features connecting the vertical lines of the large tail lamp 
housings. . 

An outstanding feature of the design is the simplicity of 
the trim layout on the doors. All handles and winders have 


been dispensed with, and the only control mounted on each 


door is the lever to actuate the lock. This lever forms a 
forward extension of the arm-rest and thus harmonizes with 
the general lines of the trim. It is so positioned that there is 
no danger of its being actuated accidentally. The window 
actuation is controlled by electric switches, and so also are 
the seat movements, which include adjustments to the 
squab angle, as well as the fore-and-aft location of the whole 
seat assembly. 

The arrangement of the transparent, hinged ventilating 
panels at the leading edges of the doors is interesting. They 
are of rectangular form, pivoted approximately at the centres 
of their upper and lower edges. The trailing edge of the 
glass does not have a glazing rail, and the unusual feature of 
the arrangement is that when the panel is closed, this trailing 
edge is approximately 4 in clear of the leading edge of the 
drop glass in the door. 

The steering wheel is of the safety type. It has 
spokes forming an obtuse angle V, which is echoed lower 


two 


A full-width radiator grille 
has been adopted on the 
Pinin Farina Cadillac, and 
the twin side-by-side head- 
lamps overhang it on each 
side of the sloping bonnet 
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down the column by the two, lever type controls, one for 
the lamps and the other for the automatic transmission. 
The wheel is of dished form, that is, the hub is forward of 
the rim which, being fairly resilient, is less likely to damage 
the driver’s chest in the event of a collision or other form 
of accident. 

A wrap-round windscreen and rear light are employed. 
The windscreen pillars and glazing rails in general are all of 
relatively thin section by comparison with those on cars of 
American design. An interesting feature is the way in which 
the chromium plated strip on the tail fin is continued up, to 
conceal the trailing edge of the canopy, over the top of the 
rear light. This facilitates the finishing of the junction of 
the canopy and the window frame. Wire wheels are em- 
ployed, and these, together with the relatively open, flared 
wheel arches, give the vehicle its light appearance, which is 
so unusual for a body on such a large chassis of American 
design 

The Florida IIA is designed on much the same lines as 
its predecessor and the Flaminia, which were described in 
the May, 1957, issue of Automobile Engineer, but is lighter 
and more compact and is of the two-door layout. Inside, 
there is ample accommodation for four passengers. The 
simple dihedron angle device is retained on each side; in 
addition, there is a line pressed in the crown of each front 
wing. Although this line is barely discernible, it gives rise 
to clearly defined highlights that greatly enhance the beauty 
of the design. In fact, a commendable feature of this vehicle 
is the way in which the body panels have been designed to 
give good effects by virtue of vivid highlights on the black 
paintwork. Chromium plated finisher strips are used 
sparingly also to help to make adequate contrast on what 
would otherwise be a plain body. 


Inside, the arrangement of the trim of this body is of 





The Pinin Farina Cadillac door is entirely free from winders and levers 


particular interest. The sides and door panels are covered 
with a material that both feels and looks like a wool-based 
cloth, whereas it is plastics sheeting with a cloth finish 
embossed on it. The screen head rail and two horizontal 
rails, one forming the upper and the other the lower edge 
of the dash facia, are soft-padded and trimmed with black 
hide. This black trimming, which also extends round the 
waist rails, contrasts well with the light blue cloth below it. 
A broad chromium plated strip is fitted on the waist rail on 
each door. Below the waist there is a locker for maps, 
gloves and small parcels, on each door. An unusual feature 
of this locker is that it comprises a rectangular frame and 
lid assembly, mounted on the door trim instead of in a cut-out 
in the panel. 

Winder-operated drop lights are fitted both to the door 
and the rear quarter on each side. The last inch of the 
movement of the quarter light, as it is being raised, brings 
it forward rather more than one inch to overlap slightly 
the inner face of the trailing edge of the glass on the door. 
This overlap obviates the need for a rubber seal between the 
two. At the rear, two windscreen wipers are fitted to the 
rear light, each wiper has two arms, one operating on the 
inner face and the other on the outer face of the glass. This 
arrangement provides effectively for interior demisting as 
well as for clearing the water off the exterior of the glass in 
wet weather. 

The TV1100 model is still in production, after a run of 
many years. However, it has now been modified and is 
also available with the Fiat 1200 engine, the chassis, of course, 
also being manufactured by Fiat. Although, so far as exterior 
appearance is concerned, the vehicle is not so very different 
from its predecessors, some features of the interior trim are 
of particular interest. A special paint is employed on the 
dash. This paint forms automatically a matt finish, almost 


like.a stippled surface, as it is sprayed on; it is particularly 
useful as an anti-reflection device, and at the same time is 
attractive aesthetically. A large ashtray is mounted on the 
propeller shaft tunnel, between the driver and the passenger. 
A push-button actuated catch secures the hinged lid of this 
ashtray, which springs open automatically when this button 
is pressed. 

To give easy access to the rear seats, the front squab and 
seat pan are interconnected by a simple link arrangement, 
so that when the squab is moved forwards, the seat pan, 
which is mounted on rails, also slides forwards. . As on some 
of the other models by Pinin Farina, a chromium plated 
drip channel is mounted on the waist rail, immediately 
below the hinged ventilating panel adjacent to the leading 
edge of each door. 

Originally, both the boot and bonnet lids were of plastics 
material, but a metal bonnet lid is now fitted, because radio 
interference was experienced when the plastics one was 
employed. The boot lid will also be made of metal in future, 
mainly because colour matching of the different panels is 
difficult when some are of laminated plastics and others of 
metal. 

Pinin Farina also makes an extremely attractive body on 
the Alfa Romeo chassis. At the front, horizontal features 
predominate. The bumper is of plain section and echoes 
the line of the forward extension of the bonnet surround, 
which forms the upper edge of the grille opening. Between 
the two, the radiator grille is formed entirely of horizontal 
bars, of chromium plated U-sections. It extends not only 
the full width, but also round the sides of the wing panels, 
to within 2}-3 in of the front edge of the wing cutting line. 
As on the Florida, the wing crowns are clearly defined by 
highlights each side of a line formed by a slight change of 
section along the line of the highest contour. The line of 


the long wrapped-round ends of the front and rear bumpers 
is continued through the wheel hubs to a chromium plated 
strip at the level of the top of the door sill. 

This vehicle differs from the other Pinin Farina models in 


As can be seen from these 
two views of the Pinin 
Farina Alfa Romeo, fussy 
chromium plated decora- 
tion is unnecessary, even 
on the larger vehicles 
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On the door of the Pinin Farina Florida IIA, 
the locker for maps is mounted on the trim 
panel instead of in an aperture in it 


that the wing crown line rises from the forward end, to the 
front pillar, and then falls towards the rear pillar, then it 
rises again and falls gently to the trailing edge of the fairly 
low fins type wing. In other words, the continuous waist 
line that has become so popular recently has not been 
adopted in this design. The rear lamp housings are of 
chevron form, as viewed from the side. Their red trans- 
parent plastics covers are moulded to conform with the 
trailing edges of the wings. The rear end of the vehicle is 
exceptionally plain, being decorated mainly by a large 
chromium plated boot handle, which also serves as a housing 
for the rear number plate illumination lamp. 

The exterior of the vehicle, like that of the Cadillac and 
the Florida is painted black. Inside, the trim is in green hide, 
and the headlining is a very pale egg-shell green. The floor 
coverings are fawn coloured carpet. A jin thick sheet of 
sponge plastics material is fitted under the carpet over the 
whole of the floor, and rubber mats are also fitted in the 
front. The sponge under-layer is a useful feature not only 
from the point of view of noise absorption, but also gives a 
luxuriously soft feel to the covering. At the rear, there are 
occasional seats with very thin padded cushions. These rear 
seat pans are hinged at their forward edges and can be folded 
forwards to cover the footwell, and thus form a fairly large 
platform for luggage. Despite the low lines of this vehicle, 
there is adequate headroom over the rear and front seats. 


Touring 

The Touring Superloggera Alfa Romeo chassis has a 
number of distinguishing features. At the front, the familiar 
Alfa Romeo trefoil radiator grille arrangement is employed, 
but the apertures on each side of the central grille are 
elongated to obtain a modern appearance. The lamp housing 


The Pinin Farina Fiat TV 1100 model has recent- 
ly been modified and is now available also 
with the Fiat 1200 engine installed. A note- 
worthy feature of this vehicle is the sienderness 
of the pillars of the wrap-round windscreen 
as well as those of the two rear quarters 
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on each side, for the fog or pass lamp and indicator lamp, is 
of interest. Both lamps are mounted together, one above 
and the other below a horizontal division, in a single, chrom- 
ium plated bezel. The upper part, which is the smaller 
portion, houses the direction indicator, while the lower 
part is used for the fog or pass lamp. An air intake duct is 
formed on the bonnet lid. This is divided in two longitu- 
dinally, by a V-section pressed in it, and a chromium plated 
strip is mounted in the base of the V. 

At the rear, the bumper is recessed at the centre to provide 
clearance for the boot lid lock, which is mounted on the 
skirt panel. The wheel arrangement differs from most of 
the other models described, in that plain chromium plated 
nave plates are employed and the wheel disc is ventilated by 
eleven holes round its periphery to allow cooling air to flow 
from the finned brake drums. 

Touring make a two-door, four-seater hard-top and a 
drop-head coupé, also with two doors, on the Maserati 
chassis. To accentuate the downward slope of the bonnet, 
the low radiator grille is placed well forward, so that the skirt 
panel and the front of the bonnet surround are in front of 
the headlamps and the fog and indicator lamps. An air 
intake is incorporated on the bonnet lid and, as on the Alfa 
Romeo body, is divided by a V-shape pressed into it, but in 
these two models a chromium plated strip is not used to 
accentuate this line. Highlights on the front wing profiles 
are accentuated by a line pressed along the crowns. This 
line is continued through the waist to the fin type rear wings, 
which are surmounted by a chromium plated finisher strip. 

The interior is trimmed in black hide and the dash facia 
is also finished in black. A large grab handle is fitted to the 
facia, in front of the passenger’s seat. Fawn coloured carpet 
is used for the floor covering. Both these vehicles have 





Comfortable seats and a large} grab handle on the dash facia are features 
of this Touring body on a Maserati Gran Turismo chassis 


not unlike those used on the model 
They also have a large scuttle vent 


ventilated wheels, 
previously described. 
on each side. 

A noteworthy feature is the mounting of a small lamp 
under the centre of the bonnet lid, to illuminate the engine at 
night when the lid is opened. Another unusual feature on 
this vehicle is the incorporation of a demister duct for the 
rear window. This duct is, of course, on the parcels shelf 
at the back. At the front, there are three demister ducts 
for the wrap-round windscreen. 


Vignale 

Vignale have produced a two-door coupé on the Lancia 
Nardi chassis. This vehicle has a large number of uncon- 
ventional features. It has been exceptionally well stream- 
lined, without sacrifice so far as appearance is concerned. 
The front end is a fairly dark blue, while the remainder is 
of a lighter blue, both being of a faintly greenish hue. 

There is no bumper at the front, and the headlamps are 
housed in the radiator grille opening, the edges of which are 
well forward of the wings. Although the bonnet line slopes 
down to the grille, the wings are slightly elevated, so that 
they can be seen readily from the driver’s seat. A direction 
indicator lamp is mounted in a recess, low down on the side 
of each wing. The two recesses are each lined with a 
chromium plated pressing to reflect the lamp signal; however, 
it is questionable as to whether the angular range through 
which this indication is visible is adequate. 

An air intake vent is fitted on the leading edge of the bonnet 
lid to provide clearance for the engine. The trailing edge 
of the lid is about } in above the scuttle to allow air to pass 
out from under the bonnet. This helps to keep the tempera- 
ture in the engine compartment down in hot weather, and 


possibly assists in de-icing the screen in winter. The line 
of the trailing edge is continued by a line pressed in the 
scuttle surround panel and continued round the sides, along 
the upper edge of the door, and almost to the extreme rear 
edge of the wing, where, as can be seen from the accompany- 
ing illustration, it turns down and doubles back on itself to 
form the boundary of a broad band of dark colour just 
below the waist. Forward of the door, the line is turned 
down and runs approximately parallel to the sloping rear 
edge of the wing cutting line. It then turns back again at 
the level of the top of the sill, to form another band of dark 
blue, parallel to the waist band. The vent on top of the 
bonnet lid is painted a light blue. 

Most of the unconventional features of this vehicle concern 
the glazing. An unusually steeply sloping screen is employed 
and it has wrap-round sides. There are no glazing rails 
round the drop lights in the doors, nor is there one on the 
leading edge of the rear quarter light. The glasses overlap 
a small fraction of an inch when the doors are closed, but 
there is a gap of approximately 4 in between the inner face 
of the door-glass and the outer face of the rear quarter glass. 
The top of the vehicle is of cabriolet type construction, but 
with a tinted glass sliding panel instead of the fabric folding 
head. This panel can be slid to the rear to a distance of 
only 4or5in. The rear light, like the windscreen, is steeply 
sloping and blends with the streamlined form of the body. 
It has no glazing rail at all at its upper edge, where it laps 
under the sliding tinted glass roof. 

On each side, there are direction indicator lamps at the 
level of the trailing edge of the cant rails, something like 
the arrangement on the Citréen DS19. These lamps are 
mounted at the top of shallow, channel section, chromium 
plated pressings, which have louvres in them, to make them 
look like ventilators. In fact, they are not used for ventilation 


at all, since the gap between the upper edge of the rear light 
and the sliding glass is adequate for that purpose. 
At the rear, a two-piece bumper is employed, its upper 


surface being channelled to clear the rear lamps. The rear 
wings are of the finned type and have two lines pressed in 
their outer flanks. One marks the boundaries of the rear 
portion of the length of dark coloured band, just below the 


Two views of the Touring Maserati 3500 Gran 

Turismo, showing the forward-extended radia- 

tor air intake at the front and the twin exhaust 
tail pipes projecting from the rear 
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Touring produce this smart body on an Alfa 
Romeo chassis. It has the currently popular 
divided air intake arrangement on the bonnet 


Illustrated below is the rear end of the Vignale 
Lancia Nardi, which has a sliding roof of 
tinted glass and dummy ventilating louvres on 
each side of the unusually large rear light 


waist; the other extends horizontally from the rear, over the 
wing cutting line, and then turns down to run out diagonally 
towards the rear lower corner of the door. 

Vignale have also produced an extremely attractive coach- 
built body based on the Triumph TR3 chassis. At the front, 
the bumper ends are turned up to form a cradle in which the 
radiator grille is mounted. Behind the large mesh chromium 
plated grille is a screen of expanded metal, which is painted 
black so that it can hardly be seen. A horizontal, chromium 
plated bar is mounted on the front of the grille, approximately 
mid-way between its upper and lower edges. The direction 
indicator lamps, which are also mounted on the grille are 
in line with the ends of this bar; and the headlamps are in 
hooded housings at the front ends of the wing pressings 
above the bonnet surround. To obtain a low bonnet line, 
it has been necessary to incorporate in the lid an exceptionally 
large air intake duct to clear the top of the engine. Air 
outlet louvres are punched, towards the rear, on cach side 
of the central chromium plated strip on the duct. 

The vehicle is finished in two contrasting colours, black 
and cream. As can be seen from the accompanying illustra- 
tion, the plainness of the sides is broken up by a black band 


The Vignale Lancia Nardi has been weil stream- 
lined without sacrifice so far as appearance 
is concerned. A direction indicator lamp is 
recessed in the base of the wing on each side 
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extending from front to rear. On each side, this band 
tapers from a point at the top of the upswept end of the 
front bumper, becoming wider as it goes to the rear until, 
at the rear edge of the fin type wings, it is broadened to 
cover the full depth of the side panel. A thin line, cream in 
colour, is painted along the crown of the wing. At the rear 
of the vehicle, a cradle type bumper layout has been adopted 
to conform with that at the front. The centre of the bumper 
is recessed to clear the boot lid lock. 

Both the seats and the doors are trimmed with leopard skin 
and black hide, with cream piping. A Porsche type steering 
wheel is employed. This has a large diameter hub from which 
the three spring steel spokes radiate to the slender rim, also 
of spring steel, but covered with timber. Thus the rim of the 
wheel is flexible and the hub is large in area, so that the driver 
is not likely to be seriously injured if he should be projected 
against it in a collision. 

An unusual feature of this vehicle is the arrangement of 
the rear light. This is of tinted safety glass with swept 
round sides. At the base of its trailing edge it is retained by 
hooks on the tonneau and, at the leading edge of each of the 
wrapped-round sides, a knurled thumb screw secures it. 
A power-operated hood is stowed in the tonneau. Before 
this hood can be raised, the thumb screws are undone, and 
the glass is removed; it is then replaced after the hood is up 

Vignale have also recently produced two bodies on the 
Fiat 1200 chassis. One is a four-seater saloon, and is called 
the Desirée, while the other is an estate car, called the 
Gardener Car. The front ends of both are identical. As 
on a number of other coachbuilders’ products, the air 
intake duct is divided longitudinally in two. In this parti- 
cular instance, the division is formed by pressing a channel 
section along the longitudinal centre-line of the top of the 
duct, and painting it a lighter colour than that of the surround- 
ing panels. A band of dark colour extends from the 
parking light on the side of the wing, just behind the headlamp, 
to the extreme rear end of the vehicle, where it broadens 
and terminates at the rear lamp housing. In both vehicles 
there are reclining front seats, the squabs of which can be 
laid back against the leading edge of the rear seats to form a 
bed. Separate cushions are provided for pillows 








Distinguishing features of the saloon version are the 
extremely thin windscreen pillars and rear pillars. In fact, 
the all-round visibility is exceptionally good. The estate 
car has two doors at the front and a third on the rear end. 
There are only two lights on each side, one, of course, being 
on the door, and the other behind it. An attractive side light 


arrangement has been adopted, the centre pillar being of 


tapered form, with the small end of the taper at the waist 
and the large end at the cant rail. With this arrangement 
one edge of the centre pillar is approximately vertical to guide 
the sliding glass in the front of it, while the slope of the other 
edge is such as to make the fixed rear window more or less 
symmetrical in form. At the rear, the door is hinged at the 
top and has a telescopic spring-loading device on each side 
to assist in lifting it and also to support it in the open position. 
The dash facia is common to both models. It is of the 
hooded or shrouded design, popular in the American cars, 
the hood extending the full width and down each side. 
Viotti 

Among the bodies manufactured by Viotti, there is one 
based on the Fiat 600 and another on the Fiat 500 chassis. 
Both are difficult designs for a coachbuilder to develop, 
because of the extremely small size of the chassis. The 600 
version is of the elliptical type of design, that is, both its 
front and rear ends are of rounded form so that, as viewed in 
either front or side elevation, its profile is approximately 
elliptical, as opposed to the rather more square or parallelo- 
gram shapes, which are becoming increasingly popular. 

The arrangement of the front end can be seen from the 
accompanying illustration. An interesting feature is the 
method of breaking up the plainness of the bonnet top. 
This is effected by pressing an inverted channel section along 
the top of the lid, instead of an air intake. The front of this 
channel is extended down and its edge passes completely 
round the circular “600” motif at the centre of the skirt 
panel. A chromium plated strip is mounted along the 
centre-line of the pressed portion. 

At the rear, a similar shape is pressed in the lid of the engine 
compartment, but this is, in fact, for ventilation. Air outlet 


Left: The arrangement of the pillars and side 
lights is among the noteworthy features of 
the Vignale Gardener car, the rear end of which 
is illustrated at the top of the opposite page 


The two illustrations below show the front and 

rear ends of the Viotti Fiat 500, the wings of 

which are extended forward and to the rear to 
give an illusion of greater overall length 


Above: The Viotti Fiat 600 is basically of the 
elliptical type of design and presents quite a 
pleasing appearance for such a small car 


Left: Vignale manufacture this two-door, four- 
light body, which is called the Desirée, and 
which is mounted on a Fiat 1200 chassis 
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louvres are also punched in the lid on each side of the 
number plate. There are two air intakes, one on each rear 
quarter panel. Because of the trend towards falling bonnet 
profiles, it would not be surprising to see dummy air intakes 
on the bonnet lids of future models based on rear-engined 
chassis; this might help to give more clearance for luggage. 

The 500 version is, perhaps, more interesting because in 
this design great pains have obviously been taken in the 
employment of styling devices to give an illusion of length. 
At the front, the skirt panel is raked forwards and the crowns 
of the wings extend forwa:ds and overhang the lamps to 
form hoods of the form currently popular on American 
vehicles. A similar arrangement is employed at the rear, 
but the rake is not so pronounced, and the chromium 
plated bezels form the hoods over the lamps. 


Zagato 

Zagato have produced an unusually well streamlined coupé 
body on the Jaguar XK150 chassis. However, from the 
point of view of workmanship and finish, the model exhibited 
at Geneva is not up to the standard of the bodies produced 
by Jaguar, which would be difficult to beat. This Zagato 
version has a falling bonnet line. Extensions on each side 
of the Jaguar type radiator grille blend well into a modern 
streamlined style. A small air intake duct is fitted on the 
bonnet lid. The headlamps extend forwards to a position 
above the leading edge of the bumper. The chromium plated 
glazing strips round the windscreen are of shallow section, 
so that the surface of the glass is only about | in below that 
of the surrounding metal panels, and the streamline air flow 
is, therefore, but little disturbed. 


Curved side lights are employed in the doors. Problems 


with regard to accurate register between the edges of the 
glass and the seals at the leading and upper edges are over- 


come by the use of a transparent plastics deflector strip, 
mounted on the upper portion of the B-post, so that even 
if the edges of the glass do not seal well, there is no draught 
because the air is deflected by this strip. Extremely small, 
occasional seats, suitable for tiny children, are fitted at the 
rear. The rear squab, which is not padded but simply 
covered with a suede-type leather, can be folded forwards 
horizontally to form an extension of the platform of the boot 


Above: The ventilator outlets behind the rear 
quarter lights and the shape of the canopy 
are interesting features of this Zagato body 


Wire wheels are employed to give adequate 
ventilation round the brake drums on this 
Jaguar chassis fitted with a body by Zagato 
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Right: The door at the 

rear end of the Vig- 

nale Gardener car, 

which is hinged at its 

upper edge, has two 

balancer springs, one 
on each side 


Below : The headlamps 
of the Zagato Abarth 
Fiat 750 are fitted 
behind moulded trans- 
porent plastics covers 


The object of this arrangement is to make provision for 
stowing long objects, such as skis or golf clubs. 

Zagato have also built a body having a number of unusual 
features, on the Abarth Fiat 750 chassis, A pair of large air 
intake scoops are incorporated on the leading edge of the lid 
of the rear compartment that houses the engine and, forward 
of these scoops, there are two bulges on the roof, one on each 
side, to clear the heads of the occupants. One of the scoops 
on the lid deflects air down to the carburettor intake, while 
the other has a baffle fitted in it to deflect the air down further 
to the radiator intake. Both are open at their lower ends to 
form air outlets and thus to give through-ventilation to the 
engine compartment. There are two more outlet louvres, 
one on each side, immediately behind the rear quarter lights, 
for ventilation of the interior of the car. The side lights are 
curved and, as on the Jaguar chassis, their leading and upper 
edges are shielded by a transparent plastics deflector strip. 
The headlamps are recessed in the leading edges of the front 
wings, where the streamline form is preserved by the employ- 
ment of a transparent plastics cover of suitable shape. 





Machining Mechanical Details 


Some of the Advanced Production Methods Employed by Vauxhall Motors Ltd. in the 


Manufacture of Engine Components 


An important part of the Vauxhall expansion project, 
which was described in general outline in the April, 1958, 
issue of this journal, is the concentration of all mechanical 
detail production and assembly in a single factory building. 
This concentration has been accompanied by a very extensive 
re-tooling programme in order that full advantage may be 
taken of the most advanced production techniques. These 
notes will deal with only a few of the many interesting 
developments that have recently taken place. 

When this factory building was first brought into com- 
mission in 1950, it was laid out for the production, among 
other things, of the first Vauxhall over-square four-cylinder 
and six-cylinder engines for Wyvern and Velox cars respec- 
tively. These power units remained current until 1957, 
when a new four-cylinder engine was introduced for the 
Victor and a new six-cylinder for the Velox and Cresta 
models. As was the case with the engines introduced in 
1950, the new four- and six-cylinder engines have as many 
common parts as possible, but in planning the production of 
certain components for the new engines there has been a 
marked change in methods. 

In 1950 it was decided that the machining facilities should 
be such that four-cylinder and six-cylinder blocks and heads 
could be processed in the order that would meet assembly 
schedules. This, of course, has the advantage of minimizing 
the stock of work in progress, but at the same time it ruled 
out the possibility of using automatic in-line transfer machine. 
Briefly, the arrangement was to use individual machines, 
many with multiple heads. Many of the machines in the 
block line were suitable for both types, but at certain opera- 
tions it was necessary to have separate machines for each type. 

In contradistinction to this, in the new layout very great 
use is made of automatic in-line transfer machines for the 


production of cylinder blocks and heads. At present, only a 
single line is needed to meet the scheduled output and, 
therefore, it is now necessary to produce a batch of one type 
and then carry out tooling adjustments to produce a batch 
of the other type. The introduction of transfer machines 
has, of course, led to some increase of investment in work in 
progress but it has also greatly decreased the labour force 
required. It has also increased the output potential because 
it eliminates much of the handling time between machines. 

Furthermore, the outstanding success the Victor has won in 
export markets and the steadily increasing popularity of the 
Velox and Cresta models suggest that the time may not be 
far distant when the demand will exceed the production 
capacity of the single line. Then, of course, it will be feasible 
to install another line, so that there will be one line for four- 
cylinder blocks and another for six-cylinder blocks. In 
point of fact, floor space has been left available for just such 
an eventuality. 

The great use made of automatic in-line transfer machines 
is the most obvious feature of the production layout. Less 
spectacular, and in some respects much more interesting, 
are the methods applied where the processes are such that 
individual machines must be employed. In cases of this 
character, great use is made of magazine loading and auto- 
matic ejection with, according to the nature of the component, 
provision of some sort for non-manual transfer of work from 
one machine to the next. Overhead mono-rail conveyors, 
slat-conveyors and chutes are among the devices used for 
non-manual transfer of work from machine to machine 
Examples will be given later in these notes. 

Great advances have also been made in inspection tech- 
niques. Completely automatic inspection devices are widely 
used. Many of these devices have been specially developed 


Seven automatic in-line transfer 

machines are used in the production 

of both four-cylinder and six- 

cylinder blocks for Vauxhall! pas- 
senger cars 
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by Sigma Instrument Co. Ltd., Letchworth, for specific 
applications. Some will be described in detail later in these 
notes. 


Cylinder blocks 

It is not necessary to describe in detail the machining 
sequence for cylinder blocks in detail, since it is essentially 
one that has frequently been described. Therefore, only a 
brief account to emphasize certain major points will be 
given of the block line. 

As a preliminary to the machining proper, locations pads 
are machined on a special three-spindle machine. The block 
casting is then loaded on to a 13-station Ingersoll machine 
on which a number of milling and drilling operations are 
performed and the bores are rough machined. Among the 
elements machined are the main bearing tenon faces, and 
before the block enters the second transfer machine in the 
line, these faces are checked on Solex inspection equipment. 

The casting then passes to a six-station Ingersoll in-line 
transfer machine on which the main operations are milling 
the front and rear end faces. On leaving this machine the 
casting again passes through an inspection station before it is 
loaded into the next machine, a 15-station Barnes machine 
tooled for a multiplicity of drilling, reaming and tapping 
operations. At a station immediately before the tapping is 
carried out, provision is made for automatically blowing out 
swarf from blind holes and for probing them for depth. 
At the end of the machine the component is automatically 
ejected for transfer along a powered roller track to the next 
machine. 

Chief interest in the next machine lies in the fact that it 
was Originally two Barnes automatic in-line transfer machines, 
one with 33 stations and the other with 15 stations. It has, 
however, been found possible to link these machines so that 
in effect they now form one 48-station machine. From this 
combined machine, the component passes to a seven-station 
Ingersoll machine tooled for finish machining the camshaft 
bores and semi-finishing the main bearing bores. 

After passing through an inspection station, the casting is 
then automatically transferred to a special seven-station 
machine. On this machine the bushes are pressed into the 
camshaft bores, the main bearing and camshaft bush bores 


Another of the transfer machines 

for cylinder blocks. Here a 33- 

station machine and a 15-station 

machine have been linked to form 
a single integrated unit 
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are finished to size, two register dowel holes are reamed, the 
distributor and oil pump bores are finished to size and the 
rear end is finish milled. From this machine the casting 
passes to an inspection station where the camshaft bush 
bores, the main bearing bores and the distributor bore are 
checked for diameter. The inspection device is linked 
with the machine in such a manner that if the bores fail to 
conform to specified limits, the machine is automatically 
stopped. Additionally, Solex air gauging equipment is 
employed for checking the diameter and alignment of the 
camshaft and main bearing bores. This completes the 
automatic in-line transfer machining on the cylinder block. 

As can readily be understood, swarf disposal from a line of 
this character can create quite a problem. In this case the 
problem has been solved by mounting the machines over a 
pit in which there is a swarf conveyor. It may also be 
remarked that at certain idle stations, following operations 
that do not allow the swarf to fall freely away, the casting is 
automatically tilted sufficiently to let the swarf fall out and 
then returned to position for transfer to the next working 
station. 

Individual machines are used for the remainder of the 
operations. The cylinder bores are semi-finished on an 


Asquith machine, the head face is finished on a Cincinnati 
horizontal broaching machine, the cylinder bores are finish 
machined on an Ex-Cell-O fine borer, the tappet bores are 
finished on an Archdale machine, and finally the bores are 
honed on a Micromatic hydrohoner. 


Main bearing caps 

In some respects the set-up for machining the main 
bearing caps ready for assembly to the cylinder block is the 
neatest transfer line in the factory. The caps are obtained 
from outside suppliers as cluster castings of two types, one 
to make four caps for the six-cylinder engine and the other 
to make three caps for the four-cylinder engine. Here we 
shall deal only with the latter. 

The production set-up is such that from only two transfer 
machines the rear cap is produced ready for assembly, 
while the front and intermediate caps are complete except 
for one relatively minor operation on each. The first of the 
transfer machines comprises three standard Weatherley 





Oilgear double-slide, vertical surface broaching machines, 


linked by transfer mechanism to form an integrated unit. 

In contradistinction to the normal in-line transfer machine, 
in which the work travels in a straight line through the whole 
length of the machine, on this Weatherley machine the 
working position is not the same as the transfer position. 


Instead, at each working station the work is moved forward 
to the broaching position and at the end of the broaching 
stroke is automatically retracted to the transfer position. 

The cluster casting is loaded vertically into the machine 
with the bore and joint face towards the tools. At the first 
working station the half bore is broached and at the second 
the joint face is machined. Between the first and second 
machines there is an idle station where there is a simple 
mechanism to turn the casting through 180 deg about the 
vertical axis. This, of course, brings the top face towards 
the tools. 





This Weatherley Oilgear transfer machine is 
used for pressing the valve guides into the 
cylinder heads 


At the third working station, that is, from the first slide 
on the second machine, the top faces are broached, while at 
the fourth working station the sides and tenon width are 
broached. Between the second and third machines there is 
another idle station at which the casting is automatically 
turned through 90 deg to lie on the joint face with one end 
towards the tools. At the fifth working station one end face 
is broached and cork seal slots and a location-Vee are also 
broached. During transfer from station five to station six, 
the casting is turned through 180 deg to bring the other end 
face into position for broaching at station six. 

When the broaching operations are completed, the cluster 
casting is automatically ejected into a chute that leads to the 
loading end of a Kearney and Trecker 20-station, automatic 
in-line transfer machine. This machine is magazine loaded. 
It is chiefly tooled for drilling, reaming and counterboring 
operations on the bolt holes, but milling operations are 


Left: Three Weatherley Oilgear surface broaching machines with 
transfer mechanism for main bearing caps 


Below: At this station on the Weatherley machine, the casting is turned 
through 180 deg to present other faces to the broaches 
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Above: The loading mechanism and transfer bor of the Kearney and 


Trecker machine 


Right: Kearney and Trecker transfer machine for bearing caps 


carried out at three stations and at the final working station 
the unit casting is sawn to form three bearing caps. 


Cylinder heads 


Considerable use is made of automatic in-line transfer 
machines on the cylinder head line. Since, however, the 
operation sequence follows normal practice, it is not necessary 
to follow it in detail. Brief reference may, however, be made 
to an unusual and interesting Weatherley Oilgear transfer 
machine used for inserting the valve guides. At the first 
station on this machine there is a brush-out unit that cleans 
the bores in the cylinder head casting. The guides are 
loaded into a magazine at the second station and are part- 
pressed into the casting at the third station and are finally 
pressed home at the fourth station. Indication is auto- 
matically given if the interference fit of the guide in the 
casting is too light. 


Crankshafts 

Crankshaft machining is a new departure for Vauxhall 
Motors Ltd. Previously, shafts in the fully machined 
condition were obtained from outside suppliers; now the 
whole of the machining is carried out in the Vauxhall works. 
There are two complete machine lines, one for four-throw 
and the other for six-throw shafts. These notes deal with 
the machining set-up for four-throw shafts. 

The first machining operation is to centre the ends of the 
forging to give locating and mounting points for subsequent 
operations. Here it should be mentioned that the mass 
centre, not the geometric centre, is used. This is because 
experience has shown that shafts machined from mass 
centres usually require less final balancing. However, it is 
worth pointing out that it is not always advisable to use the 
exact mass centre; in some cases a slight offset of the machined 
centres in relation to the mass centre proves advantageous. 
To centre according to mass entails dynamic balancing, and 
in each line there are two machines equipped first to balance 
and then to centre the shafts. One machine was developed 
and built in the Research Division of General Motors; 
the other is a Schenk automatic balancing machine. 

After it has been centred, the shaft is transferred to a 
Kearney and Trecker five-spindle milling machine, on which 
location notches and flats are milled on certain webs. This 
is a most important operation, since it provides location 
registers for subsequent work. Because of the importance 
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of this operation there is, adjacent to the milling machine, a 
special Sigma gauging unit for frequent checks. This unit 
will be described later. 

Four fairly conventional operations follow. At the first, 
the three main bearing journals and all other diameters 
having their centres on the axis of the shaft are rough and 
finish turned on a single centre-drive Le Blond crankshaft 
lathe. At the second, these diameters are rough ground on a 
Landis multi-wheel grinder. From the Landis, the shafts 
are transferred to a double-spindle Le Blond lathe, on which 
the crankpins on two shafts are rough turned simultaneously. 
Following this, and on a similar type of machine, the crank- 
pins are finish turned. 

At this stage, the shaft is transferred to an Archdale in-line 
transfer machine for drilling the oil holes. This machine 
has four working stations and is arranged for double indexing, 
so that one shaft is drilled at the first and third stations, the 
other at the second and fourth. At the completion of the 
drilling, the shafts are automatically ejected on to a ramp 
down which they move to a position convenient for the 
next operation, which is a check and, if necessary, a correction 
for straightness. The outside diameters of the webs are 
checked at the same time. 

Following three grinding operations on a Newall, a Landis 
and a Precimax machine, the shaft passes to an Archdale 
11-station automatic in-line transfer machine. This machine 
is designed to drill, countersink and tap holes in the flange; 
mill a keyway and an oil groove in the stub end; drill and tap 
a hole in the front end and mill the front end to length; 
drill, finish bore and chamfer the pilot bearing hole and 
undercut the flange. 

To complete the actual machining operations, the crankpins 
are finish ground on Newall machines and finally all journals 
are polished on an Impco polishing machine. Two interesting 
machines have been installed for finish grinding the crankpins 
and cheek faces. They are automatic crankpin grinders 
recently developed by Newall Engineering Co. Ltd., 
Peterborough, and are the first of their type to be installed 
in any factory. 

These machines are designed with push-button operation 
to initiate the following cycle. After the shaft is loaded and 
clamped in position, the push-button is pressed to bring the 
wheelhead forward at rapid approach rate and to start shaft 
rotation. Rapid approach continues until the wheel is just 
clear of the cheek faces; at this point the in-feed slows down 
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Above: Balancing and mass centring machine for crankshafts developed Above: A Newall automatic crankpin grinding machine fitted with 
by the Research Division of Generai Motors Sigmatrol control equipment 


Below: The loading end of an Archdale transfer machine for drilling oil Below: The discharge end of the oil hole drilling machine. The work 
holes in the crankshaft is automatically ejected 


Below: An Archdale transfer machine equipped for drilling, reaming, Below: The discharge end of the Archdale machine. The swarf conveyor 
tapping and milling operations on crankshofts can be seen in the foreground 
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to a predetermined rate for grinding the faces; when the 
faces are finished a further roughing feed is automatically 


applied until a diameter within approximately 0-006 in of 


finished pin size is reached. At this stage the in-feed rate is 
automatically reduced to fine feed rate that allows a Sigma 
air sizing gauge to locate smoothly on the pins, and the 
machine is automatically stopped when size is reached. 


When grinding stops on the first pin, there is automatic 
rapid withdrawal of the wheelhead, the steady rest and the 
sizing gauge retract to their stop positions and work rotation 
ceases. When the wheelhead reaches its rear position, it 
operates a control circuit that indexes the table to a position 
relative to the other pin in the same plane as the pin already 
ground. At final location in the spacing bar, the table-locking 
plunger engages a micro-switch to start a repetition of the 
grinding cycle. After the second pin has been ground and the 
wheelhead has retracted, the table returns automatically to the 
correct position in relation to the first pin. The automatic 
cycle can be arrested at any stage by the application of a 
single push-button. 


Safety interlocks are incorporated in the control cycle for 
the following purposes: 


(a) To prevent initiation of the cycle before the workpiece 
is clamped. This is effected by means of a pressure switch 
in the hydraulic feed line to the clamps. 


(b) To obviate movement of the table unless the workheads 
are in the correct operational position. A cam, operating a 
switch mounted on the work spindle, performs this function. 


By means of a single rotary switch, the complete auto- 
matic cycle can be disengaged, and simultaneously a set of 
control buttons for manual application during setting-up is 
brought into operation. The machine is also provided with a 
hydraulically-operated wheel dresser. 

This machine incorporates Sigmatrol control equipment 


developed by Sigma Instrument Co. Ltd. A Sigma grinding 
caliper is fitted to the machine and is arranged to move 
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forward with the work steady and to locate on the pin that 
is being ground. As metal is removed from the pin, a 
calibrated air valve, mounted in the caliper, causes an electro- 
pneumatic capsule unit, in a two-stage Sigma controller, to 
inflate in sympathy with the size of the pin. 


When the pin reaches a predetermined size, electrical 
contacts in the capsule close and cause an electrical impulse 
to be submitted to the electrical controls of the machine, 
thus causing the plunge feed rate to change from rough to 
fine. The fine feed continues until the pin has been ground 
to the required size, whereupon the Sigmatrol controller 
emits a second electrical impulse to the machine, which 
causes the wheelhead to withdraw and the table to index. 
Similar control equipment is used on other grinding machines 
in this section. 

This type of automatic machine has several advantages over 
earlier crankpin grinders. In the first place, since the 
operation is completely automatic, it will give greater output 
than a machine that calls for manual indexing. Furthermore, 
the possibility of errors arising through mistakes by the 
operator is completely eliminated. In addition, one operator 
can easily tend two machines. 


Following the crankpin grinding, the shaft is balanced and 
any necessary correction is made, There are two balancing 
machines for each line, one developed by General Motors 
and the other a Schenk automatic machine. After the shaft 
is balanced, the pins and journals are polished on a special 
Impco machine, from which the shaft passes through a 
special Dawson washing machine before it reaches the final 
inspection station. 


Crankshaft inspection devices 


A number of inspection devices specially developed by 
Sigma Instrument Co. Ltd., for use in this section play a 
very important part in quality control. They comprise 
five inter-operation inspection fixtures and a final fully 
automatic inspection transfer machine. 


























A Schenk automatic machine for final balancing of crankshafts 


The inter-operation fixtures are used after the following 
operations in the cycle: 
1) Milling the notch locations 
2) Rough and finish turn main bearings 
) Rough grind main bearings 


3 
4) Finish turn crankpins 
5 


Finish grind main bearings. 

These fixtures have been designed to give rapid and 
accurate dimensional information to ensure that manufacture 
is kept under strict control. A Liquicolumn Indicator is 
incorporated in each fixture. This makes it possible for the 
operator to take a rapid and accurate check immediately 
after a workpiece has been removed from the machine. This 
is important, but even more important is the fact that the 
fixture gives information that indicates whether the manu- 
facturing process is of a stable or unstable character. This 
is made possible by the Sigma Signal Retainer Units, which is 
fitted to every Liquicolumn Indicator. 

When a component is placed in the inspection fixture, 
the size of each dimension to be measured is indicated by the 
height of the liquid in the appropriate tube. By means of 
he Signal Retaining device it is possible to retain the result 
if inspection on the indicator panel after the component has 
seen withdrawn. When a second part is inserted in the 
inspection unit, the section of each of the pneumatic circuits 

nnected to the measuring units takes up a pressure corres- 
ponding to the size of the part under measurement, while 
the portion of the pneumatic circuit incorporating the 
indicator tubes remains at a pressure corresponding to the 
size of the part previously measured. 

Depression of a pedal causes the whole of the pneumatic 
circuits to take up pressures corresponding to the dimensions 
of the part that is in the fixture. As this change takes place, 
the height of the liquid in each of the indicator tubes moves 
from the position that indicates the size of the previous part 
to the position that indicates the size of the part being tested. 
By observing the magnitude of this movement and its relation 
to the specified tolerance limits, it is possible to determine the 
relative difference between the two parts; from this the 
stability of the manufacturing process can be assessed. 

Investigation of a manufacturing process by this technique 
involves an inspection operation that takes about one minute 
to disclose the whole of the technical information that 
would be obtained by plotting and analysing a process 
control chart for the same process and component—such a 
chart could easily take up to 90 minutes to construct. 

Two very special transfer type inspection machines have 
been developed by Sigma Instrument Co. Ltd. in close 
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association with Vauxhall Motors Ltd. for the final inspection 
of machined crankshafts. One is for four-throw shafts 
and is designed to inspect 41 dimensions; the other is for 
six-throw shafts and inspects 56 dimensions. The machines 
are identical in basic principle. 

On leaving the Dawson washer at the end of the machine 
line, the shaft is automatically impulsed into a pair of vees, 
and a motorized driving unit with a clutch assembly is brought 
forward into contact with the flange of the crankshaft. 
This unit rotates the shaft until the crankpins are brought 
into the correct radial position for the gauging station. 
To effect this, one pin is brought into contact with a fixed 
stop, at which point it triggers a micro-switch to indicate 
correct positioning. 

The inspection machine incorporates a moving carriage and 
a lifting unit consisting of two sets of pneumatically operated 
claws, mounted on roller slides. In operation the claws 
descend from the carriage, one set to pick up the shaft in the 
loading bay, while the other picks up the shaft in the inspec- 
tion station. The claws then lift the shafts and transfer one 
from the loading bay to the inspection station and the other 
from the inspection station to the unloading bay ready for 
delivery to the assembly, providing, of course, that it is 
dimensionally correct. 

When it is lowered into the inspection station, the crank- 
shaft seals off two air jets when it is correctly positioned. 
This ensures that if an incompletely machined shaft is by 
some mischance offered to the machine and does not com- 
pletely enter the gauging station, the measuring probes used 
in the static test will not be impulsed; this prevents any danger 
of serious damage to the measuring heads. 

As soon as the shaft is correctly loaded into the machine, 
the static gauging elements are automatically fed into position 
and dimensions 1-18 on four-throw shafts and 1-27 on 


One of the five Sigma inter-operation inspection fixtures used in the 
crankshaft inspection section 
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six-throw shafts are checked and the results are registered 
on the Liquicolumn Indicator. 

After the static dimensions have been checked, the results 
are held in the Liquicolumn Indicator. The crankshaft is 
then rotated slowly to facilitate the inspection of such dimen- 
sions as roundness of pins and journals and squareness of 
flanges. Crankshaft rotation is effected by a motorized unit 
and the pressure of the drive rollers on a crankshaft flange 
is effected through a trunnion-mounted pneumatic cylinder 
arrangement. 

For the rotational test, the crankshaft revolves on the 
outer main journals in two fixed Vee-units. As the shaft 
rotates, specially designed Vee-units, mounted on a roller slide 
with counterpoise weights, follow the rotation of the crank- 
pins. Thus, since the measuring air is switched on during 
the rotation, an infinite number of diametral measurements 
are taken on every pin and every main journal. 

The level of liquid in the indicator unit varies according 
to changes in diameter and thus a measure of roundness is 
obtained. As with the static test, the results are shown and 
retained on the Liquicolumn Indicator Unit. When the 
rotational check is complete, the crankshaft is automatically 
stopped with the crankpins in the correct position for with- 
drawal from the measuring unit. 

The shaft is then automatically lifted clear and transferred 
to the unloading bay, where it is laid in two Vee-blocks to 
allow a visual inspection for surface defects. While this 
visual inspection is being carried out, another shaft has been 
transferred to the gauging unit, the static test has been 
carried out automatically and the rotational test has started. 
The results of the static test are retained, and therefore 
when the inspector has finished the visual inspection of one 
shaft, he can immediately see the results of the static test 
on the next shaft and observe the rotational results. 

The Indicator Unit is calibrated over a fully linear 10 in 
scale, and the boundary conditions corresponding to the 
drawing tolerances on the component are clearly shown. As 
with the standard Liquicolumn Indicator Unit, it is possible 
to set the machine without the use of complicated setting 
masters. Provision is made for zero setting on all dimensions. 

A special electro-pneumatic capsule is fitted in each of the 
measuring circuits. The capsule responds to the differential 
measuring pressure, that is, to the pressure which causes the 
liquid in the Indicator Unit to rise or fall when plus or minus 
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A Sigma automatic transfer machine for final inspection of crankshofts 










measurements are made. If the measured size of the com- 
ponent indicates plus, the capsule inflates because the pres- 
sure inside it increases in relation to the pressure outside; 
similarly, when a minus dimension is indicated, the capsule 
will deflate. The electrical contact screws are so fitted that 
as the dimension of the component reaches either the plus 
or minus boundary condition, a silver contact on the capsule 
completes an electrical circuit over the adjustable contact 
screws. This not only completes the circuit to the indicator 
lights, but also impulses a unit that punches an inspection 
card in accordance with the dimension found to be incorrect 
—this is a standard Hollerith card punching unit. A card 
is delivered with every rejected crankshaft but not with shafts 
that are acceptable. 

Provision has been made in the design for fitting a two-way 
transfer system in the unload bay. Briefly, the arrangement 
would be that for an accepted shaft one of the transfer 
mechanisms would be impulsed to move the shaft auto- 
matically towards the assembly line, while a shaft rejected for 
dimensional inaccuracy would be automatically transferred, 
together with a punched card, to the re-work section. 





HANDBOOK OF STANDARDS 


~'INCE the book entitled “Standards for the British 
Automobile Industry” was reviewed in the September, 
1957, issue of Automobile Engineer, The Society of Motor 
Manufacturers and Traders, of 148, Piccadilly, London, W.1, 
has published some additional standards. These, together 
with a new index for the handbook, are obtainable from the 
Standards and Technical Department of the Society. The 
price of the handbook is £4-4-0, with a 50 per cent discount 
to members of the S.M.M.T., and the cost of having it main- 
tained up-to-date is {1-1-0 per year. 

The new standards are under the different headings, as 
follows: in the section entitled ““Non-ferrous metals’’, there is 
one new standard, and there are two more under the heading 
*“Non-metallic materials’. There are 27 new standards con- 
cerning “Instruments and Electrical Equipment”’. “Lighting 
and Signalling” is dealt with separately, and there are two new 
standards in this section. There are also two more under the 
heading “‘Trailers’’, three under the heading “Engine and 
Chassis”’, and one more in the ““General” section. 








The Butterworth Swing Valve 


Development Aided by Stroboscopic Study of 


A Novel Inlet Valve for Racing Car Engines. 


Operation at High Cyclic Speeds 


Atrnoucs great advances have been made in internal 
combustion engine design in the last fifty years, the simple 
poppet valve is still basically unchanged. There have been 
many attempts to produce a more efficient device to control 
the flow of gases but, apart from a brief vogue enjoyed by 
the relatively costly sleeve valve, the supremacy of the poppet 
valve has never really been challenged. Developments in 
port design and improvements in valve materials have, 
indeed, brought very useful increases in specific output, 
and the advent of desmodromic valve gear offered relief from 
the difficulties of obtaining consistent spring performance at 
high speeds. Nevertheless, the obstruction to the gas flow 
caused inevitably by the straight, axially-moving poppet valve 
which, with its guide, must traverse the port at some point, 
is a major factor limiting volumetric efficiency. 

A novel design, which appears to provide a practical 
alternative, has been introduced recently by Butterworth 
Engineering Co. Ltd., Frimley, Aldershot; Mr. A. J. 
Butterworth, the principal of the firm, is a specialist in the 
development of racing car engines. The new device, known 
as the “swing valve”, now has a long period of successful 
development behind it, and would seem to provide answers 
to many of the problems associated with the conventional 
type of poppet valve. The design is patented. 

The valve is illustrated in Fig. 1, mounted together with 
the operating arm and the torsion spring on its rocker shaft, 
and the assembly of cylinder head and valve gear is shown in 
section in the line drawing, Fig. 2. The valve head and 
conical seating are identical with those of a straight poppet 
valve, but there the resemblance ends. There is no valve 
guide, the mushroom head being integral with a curved 
arm which is rigidly mounted on a serrated rocker shaft 
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carried in bearings in the cylinder head. The valve arm is 
oscillated through an arc, in the same way as a conventional 
overhead rocker arm, by a tappet and a short push rod en- 
gaging a small arm also mounted on the rocker shaft and 
approximately opposite the valve arm. There is no valve 
spring in the conventional sense; the valve is closed by a 
three-element torsion spring assembly attached to both the 





Fig. 1. The Butterworth swing valve mounted on its rocker shaft. At 
the right of the rocker shaft is the torsion spring assembly which closes 
the valve 


rocker shaft and the cylinder head. When the valve is 
lifted the torsion spring twists coaxially with the shaft. 

To accommodate the curved arm a rectangular recess is 
formed in the side of the inlet passage. As the valve lifts 
to the fully open position, the arm swings into the recess, 
leaving the entire cross-section of the passage unobstructed 


Fig. 3. The AJ.B. 14-litre 
Formula Il racing engine, 
incorporating swing inlet valves, 
on the test bed. The four 
horizontally opposed cylinders 
are air-cooled by blast when 
the unit is installed in a car, 
and no fan is fitted 
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apart from a small portion of the arm which is of an approxi- 
mately streamlined section. The mushroom head itself is 
carried at an angle into the cylinder space, well clear of the 
port and allowing an uninterrupted flow of gas. This arrange- 
ment eliminates the prime cause of flow restriction, the 
bulky valve guide, and permits a much straighter inlet 
passage layout. There remains no need for the induction 
passage to turn through a sharp angle to provide a point of 
support for the guide and to avoid the operating gear. 

A marked improvement in volumetric efficiency is claimed 
due to the unusually free breathing which allows a full 
charge to be drawn into the cylinder on the induction stroke. 
As yet, the valve has been applied only to the inlet side, 
where the greater problem arises. On the exhaust side, the 
hot gases are expelled at comparatively high pressure, which 
ensures fairly good scavenging. Induction must rely on 
atmospheric pressure, plus what can be gained in a racing 
engine from tuned induction pipes. 

The development of the valve provides an illustration of 
the saying “‘racing improves the breed,” for the initial field 
testing was undertaken in the A.J.B. racing engine for which 
it was designed. This engine, shown on the test bench in 
Fig. 3, is itself of unconventional design. It is a horizontally 
opposed, four-cylinder unit of 14 litres capacity, to meet the 
racing Formula II. Although the exhaust valves are of the 
straight, poppet type, they also are closed by multiple 
torsion bar springs. It was raced last season with some 
success in an Elva car, and present plans are to mount a 
similar unit in a Cooper chassis for the current season. The 
new valve gear, with its low reciprocating mass and stiff 
spring assembly, promises to be free from many of the 
problems of bounce and float which beset the straight valve 
at very high engine speeds. During the strenuous develop- 
ment programme, however, some difficulties were en- 
countered, the solution of which raised several points of 
interest. 

It will be noticed that the asymmetric valve design would 
appear to make it impracticable to grind-in the valve on its 
seating. To overcome this difficulty, the form of construc- 
tion illustrated at the bottom right of Fig. 4 was first adopted. 
The valve head of Silchrome material was attached to a 
separate arm of 100-ton material by a nut tightened down 
and locked to a shoulder on the valve stem. The length of 
the shoulder was arranged so as to leave the valve head just 


Fig. 4. Evolution of the swing valve. 
Bottom right: the original two-piece 
valve. Bottom centre: the strengthened 
version. Bottom left: the final one-piece 
design, made from the forging above it. 
The blank at the top right is an experi- 
mental investment casting 
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Fig. 2. Sectional view of typical swing valve assembly. Flow of gas 
through the straight inlet passage is virtually unobstructed when the 
valve is in the open position 


free to rotate for the purpose of grinding in. During high- 
speed test running, however, it was found that the valve did 
not remain properly seated when closed, and gas leakage 
occurred. It was deduced that this was not due to the usual 
valve bounce encountered on most engines at speeds in 
excess of the capabilities of the valve springs, nor was it 
“float” in the conventional sense in which the valve assembly 
has too much inertia to follow the cam in closing. 
Mathematical investigation of the problem did not disclose 
a likely cause, and it was decided that visual examination 
was the only way to find a solution. This involved the 
construction of a special mock-up of one cylinder head, with 
part of the structure cut away to reveal the valve in operation. 
The set-up is illustrated in Fig. 5, with the simulated cylinder 
head at the centre and the operating controls at the extreme 











left. The crankcase is represented by a rigid metal mass, 
the barrel has been omitted, and the cylinder head mounted 
on four long, rigid studs. The camshaft, which is mounted 
at the top of the structure, is driven by an electric motor 
controlled from the panel at the left. This shunt-wound 
motor is “swung’’ and its torque is recorded directly in 
lb-ft on the large scale in the background. It thus serves as 
an input dynamometer recording the power absorbed by the 
valve gear. Motor speed controls are at the bottom of the 
panel, with ammeter, oil-pressure gauge, and tachometer 
above. This rig will run at speeds of up to 12,000 rev/min, 
which is well beyond the normal maximum speed of the 
engine. The close-up detail in Fig. 6 illustrates the un- 
obstructed view allowed of the valve in operation, and shows 
clearly the action of the swing inlet valve, which has a move- 
ment of 34 deg. It is not fully open in the picture. 

It appeared obvious that the principle of the swing valve 
was mechanically sound; that is to say, the mechanism 
performed the actions required of it. Observation at speeds 
sufficiently slow to enable the eye to follow its movement 
could yield no useful information and the dynamic behaviour 
of the valve in action at high speed was, therefore, studied 
by means of a stroboscope. The instrument used, seen at 
the right of Fig. 5, is a Strobotorch, manufactured by 
Dawe Instruments Ltd., 99 Uxbridge Road, London, W.5. 
This instrument has several features which make it particu- 
larly suitable for this kind of high-speed investigation. It 
has a very brilliant flash, which renders possible its use in the 
face of quite high ambient lighting, and a flash duration of 
about 40 microseconds, sufficiently brief to “freeze” virtually 
any kind of moving mechanism. It incorporates its own 
speed control, giving flash rates from 120 to 14,000 per 
minute. The upper limit does not denote the highest cyclic 
speed that can be studied, as the flash rate can be a sub- 
multiple of the operating speed. In normal conditions of 
background lighting, the actual upper limit is around 
100,000 rev/min, which goes well beyond even current 
gas-turbine speeds. The lamp can also be triggered by the 
mechanism under study, by means of a contactor unit 
mounted on a rotating component of the mechanism. By 
adjusting the contactor, the release of the flash can be arranged 
to occur at any desired point in the operating cycle, so that 
the mechanism can be “frozen” in apparent immobility in 


any position. By using the built-in speed control, the 
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Fig. 6. Swing valve shown stationary in the part-open position. Valve 
and operating arm clear the port, the arm retracting into a recess in the 
inlet passage wall. The contactor for the stroboscope is at the top 


action of any cyclic mechanism can also be studied in slow 
motion by selecting a flash rate slightly below the repetition 
rate of the mechanism. With an accuracy of about 5 per cent, 
the flash-rate control can also be used to measure the speed 
of a mechanism without imposing any load on it; a technique 
which has obvious advantages over mechanical methods of 
tachometry at very high speeds. For greater convenience in 
handling, the lamp unit (the smaller of the two cases on the 
bench in Fig. 5) is separate from the control unit and can be 
held in one hand. 

The Strobotorch, operated through its own flash-rate 
control, was first used for a slow-motion study of the valve 
operating at high speeds. It was quickly observed that a 
peculiar floating action was taking place at certain parts of 
the cycle. To obtain absolute freezing at any required point 


Fig. 5. Test rig for investi- 
gating swing valve behaviour 
under dynamic conditions. The 
cylinder barrel is omitted to 
reveal the valve action and the 
camshoft is driven by an input 
dynamometer. The control 
panel is at the left, the Dawe 
Strobotorch at the right 
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Fig. 7. Unretouched photograph of swing valve taken by the light of the 

stroboscope. The valve, operated at the equivalent of 5,500 engine 

rev/min, is shown in the part-open position. Whip or float would have 
resulted in a blurred outline 


in the cycle, the camshaft was then used to trigger the flash 
through the contactor unit, which can be seen at the top of 
Fig. 6, mounted at the front of the camshaft. A phasing 
device, just visible at the right, moves the contactor relative 
to the camshaft, so that the valve can be frozen at any point 
in the cycle, or made to appear to move extremely slowly, 
by steadily rotating the contactor. The phasing device is 
mechanically linked with the crankshaft-attitude indicator 
through a gear train. 

Examination revealed that, due to the inertia of the valve 
head, the arm was whipping with a kind of wave motion. 
There was a minute, but tangible, time lag between the 
reversal of the rocker shaft movement and reversal of the 
valve head movement, due to bending of the valve arm. 


Fig. 8. AJ.B. 1,496 cm’, 
air-cooled, horizontally op- 
posed, four-cylinder engine, 
with swing-type inlet valves, 
installed in an Elva racing car 


Automobile Engineer, May 1958 





There was also a certain amount of compression and expan- 
sion along the arm as it reversed its motion to open and 
close the valve. The net result was a combination of “‘whip” 
and “‘float’’ which, individually or in combination, affected 
the operation of the valve at certain speeds. 

A first, empirical attempt to overcome the trouble took 
the form of the stronger assembly, as shown at the bottom 
centre of Fig. 4. Slow motion observation revealed that the 
greater weight of the arm increased its inertia effect at least 
as much as its rigidity, so that no gain was noted. It was 
realized that maximum strength and rigidity could only be 
combined with good form and light weight in a one-piece 
design and, after some further experiments, the exceptionally 
neat design shown at the bottom left of Fig. 4 was developed. 
The valve, which is ground and polished all over, is made 
from a forging in HCM 3, shown at top left, Fig. 4, above the 
finished valve. At the top right is an experimental blank, 
investment-cast in En 40C steel, which has been discarded 
in favour of the forging. 

Further stroboscopic examination showed that this 
modification completely solved the problem. The cleaner 
profile of the arm also allowed a reduction in the size of the 
recess in the inlet passage into which the arm retracts as the 
valve is opened. The unretouched photograph in Fig. 7 
gives some idea of the clarity of the image provided by the 
Strobotorch. It was taken at a speed of 5,500 rev/min by 
the light of the flash, which was timed to occur at a point 
when the valve was not completely open and still moving 
at very high speed. 

The photograph is, in fact, a composite image of the 
229 cycles completed by the valve during the 5 second 
exposure of the photographic plate. Irregularities in opera- 
tion, such as whipping or floating, would have caused the 
valve head to assume slightly different positions in succeeding 
cycles, which in turn would have resulted in a blurred image. 
Actually, the outline is completely sharp. An illusion of 
transparency of the valve head, with the port showing through 
it, is due to the ambient lighting in the intervals between the 
flashes. The exhaust valve is almost completely closed. 
What appears to be an obstruction in front of it, is a gauge 
to measure the depth of opening and onset of float. Note 
the twist of the torsion spring controlling the inlet valve, 
the slight blurring at the near end being due not to movement; 
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but to the camera’s small depth of field at close range. 
It is interesting to compare this picture with the conven- 
tional photograph in Fig. 6, which was taken with the valve 
gear stationary. 

The expected difficulties of grinding the valve did not 
materialize. Valve and seat are ground individually to fine 
limits during manufacture, and appear to bed themselves in 
perfectly. There is no differential between valve and seat 
angles; the included angle is 120 deg in each case. With the 
one-piece design of valve there is, of course, no possibility 
of valve rotation. However, the controversy regarding 
rotation or non-rotation has not yet been finally resolved, 
and experience with the Butterworth swing valve has not 
revealed any tendency to undue wear or failure to seat effec- 
tively. The valve is air-hardened and tempered for 14 hours 
at 540 deg C. No failure of any kind has been experienced 
after extensive test-bench running, and no measurable 
wear has been detected on the seat surfaces. The austenitic 
valve seats can be reground or replaced, but this has not yet 
proved necessary. 

The satisfactory result of the stroboscopic investigation 
has been borne out by bench-testing, in which the normally- 
aspirated engine of 1,496 cm* capacity has developed over 
150 gross b.h.p. at 7,000 rev/min. Output figures for the 
engine fitted with straight poppet inlet valves and with swing- 
type inlet valves, based on the power developed relative to 
inlet valve-head area, were 14-5 b.h.p./in® and 23-4 b.h.p. 
in? respectively. For comparison, the highest estimated 
figure for an existing poppet-valve engine has been quoted 
as 18-1 b.h.p/in* on the Grand Prix Ferrari unit. 

In the A.J.B. design there is no need for the inlet valve 





to be of considerably larger diameter than the exhaust 
valve. In the engine illustrated the inlet swing valve and ex- 
haust poppet valve have the same diameter of 1-6 in. Experi- 
mental units have been run successfully with inlet valves of 
smaller diameter than the exhaust valves. 

Leakage of gas or air into or through the swing valve gear 
might be thought to be a possibility, but actually no difficulty 
was encountered. The valve arm has a clearance of only 
0-002 in in the cylinder head recess and the cavity behind 
it has a volume of only approximately 0-5 cm*. A problem 
of leakage of oil into the cylinder, however, had to be over- 
come. This was effected by mounting the rocker shaft in 
Oilite Superload bearing bushes. These are of the iron-based, 
self-lubricating type and are drip-fed from the camshaft. 
They are machined to accommodate an oil seal and have 
been found to be completely oil-tight. 

Exhaust swing valves have not yet been fitted to the engine, 
but they are under development. The main problem in this 
case is to overcome thermal difficulties, and the solution is 
not immediately in sight. It is thought that another one or 
two years may be required for this purpose. The reason for 
pursuing this application is that the swing valve occupies 
less space than the poppet valve and, particularly in racing 
engines, reductions in size are of prime importance. 

To exceed 100 b.h.p. per litre of swept capacity in the 
current unit, is a most creditable performance, especially 
from an unconventional air-cooled engine which is still at 
an early stage in its development. This figure suggests that 
the swing valve, by making possible a very high volumetric 
efficiency, may well have a significant future in racing car 
power units. 





Automatic Welding Installation for Axle Casings 


EW automatic equipment is currently being used for 
1 the welding of axle casings at the Birmingham factory 
of Fisher and Ludlow Ltd. On certain thicknesses of material, 
the average welding time per casing has been reduced to 
one-eighth of that required formerly when using manual 
methods. The equipment, supplied by Quasi-Arc Ltd., 
Bilston, Staffs, comprises two Unionmelt D.S. automatic 
welding heads traversable on a track arranged above the 
work table. These heads are traversed at welding speeds 
by means of a divided lead screw, each end of which is driven 
individually by an electric motor. Speed and travel of each 
head can, therefore, be independently adjusted. Welding 
current is supplied to the heads from two 750 amp D.C. 
power packs, each incorporating an auxiliary D.C. generator 
for supplying power to the lead-screw motor and other 
control equipment. 

Each axle casing consists of pressed halves which are 
mounted horizontally in a jigging fixture. The halves are 
secured by air-operated, self-locking clamps which correctly 
align the pressings and hold them tightly in abutment during 
the welding operation. The same pneumatic mechanism 
operates pairs of curved-section metal strips which, when 
closed, form troughs to hold the Unionmelt welding powder 
on the weld area. Hoppers mounted overhead hold the 
powder, which is fed by gravity through flexible hose to the 
troughs. 

It is essential that welding commences at the extreme end 
of each seam and, therefore, H.F. current is used to initiate 
the arc. This current is applied by a master switch and is 
automatically cut off when the arc is struck. The welding 
heads start from the central aperture of the casing and 
traverse outwards simultaneously. At the end of each run 
the heads trip a master switch, cutting off the welding 
current and energizing a solenoid to lose the gates controlling 
the flow of welding composition. 
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Jig clamps are then released and, when the troughs are 
opened, the melt composition not fused during the welding 
operation falls into a container for collection and recirculation. 
While the operator turns over the casing in the fixture, the 
heads are automatically returned to their starting positions. 
The operation is then repeated on the other side of the casing. 


Unionmeit installation for the automatic welding of axle casings at 
Fisher and Ludlow Ltd., Birmingham 
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New Plant and Tools 


Recent Developments in Production Equipment 


U NTIL recently, three sizes of Lapmaster lapping machines 
developed by the Crane Packing Company, of Chicago, were 
manufactured by Payne Products International Ltd., 
Lawrence Estate, Green Lane, Hounslow, Middlesex. To 
the “12”, “‘24’’, and “‘36” models a new “48” model has been 
added and is now in production. The designating figure 
refers to the outer diameter of the lapping plate, in inches. 
All the now-familiar design features of the smaller models 
are incorporated in the new machine. 

The lapping plate is carried on a vertical spindle mounted 
in tapered roller bearings and driven by a 7-5 h.p. motor 
through a flexible, torque-absorbing coupling and a final 
worm reduction gear. Four “conditioning rings’ maintain 
the lap surface on the lapping plate and serve to retain the 
work, whether freely seated or positioned in workholders. 
Pressure plates, resting on the work being lapped, float 
freely in the conditioning rings. Pneumatic lifting cylinders 
are provided for all conditioning rings to facilitate loading 
and unloading. 

Lapping compound, contained in a tank on the table 
of the machine, is maintained at a consistent suspension by 
a stirring device driven by a 0‘h.p. motor. A timing 
clock is set to the desired time cycle. This starts the lapping 
plate and opens a valve that allows compound to flow down 
a track to the side of a conditioning ring which spreads it 
across the face of the plate. At the end of the pre-set lapping 
time, the clock stops the lapping plate and closes the com- 
pound valve. Re-starting is effected merely by re-setting 
the clock. 

The machine will lap to the extremely close tolerance of 


The Lapmaster ‘‘48"’ lapping 
machine can handle workpieces 
up to 17 in diameter 
Payne Products International Ltd. 
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one light band (0-0000116 in) and, according to the grade 
of lapping compound used, produce a surface finish of from 
1 to 6 micro-inch. High rates of production are possible. 
The internal diameter of the conditioning rings is 17 in, 
and a typical example is four large cast iron gear cases lapped 
on a joint face in a cycle time of 5 min. In the same time 
cycle, 944 parts each 1-0 in diameter or 32,720 parts each 
0-125 in diameter (actually electrical contacts) can be lapped. 


Length and depth indicator for lathes 

To machine work to accurate length or depth in a longi- 
tudinal direction presents problems on the ordinary lathe. 
It necessitates the use of various measuring instruments— 
micrometers, depth micrometers, vernier gauges, slip gauges 
—and involves repeated stopping of the machine for checking 
purposes. With the Ceewrite indicator attachment, designed 
and manufactured in the U.S.A., it is possible to obtain 
directly any number of lengths and depths, over the whole 
working length of the lead screw, to within limits of 0-001 in. 
No time is lost in stopping the machine for checks. 

The method of attachment will, of course, vary according 
to the type of lathe to which it is fitted. A common method 
is to mount the indicator on the saddle so that it will operate 
from the lead screw. This method has been used, for 
example, on the Herbert “‘Edgwick”’ lathe. 

Operation is simple. The lathe tool is applied to the work 
and a facing cut is taken if necessary. Indicator dials are set 
at zero, and any longitudinal movement of the tool can then 
be read directly from the dials. If required, the dials can 
then be re-set to zero. 





The Ceewrite indicator for lathes gives direct reading of longitudinal tool 
movements to limits of 0-001 in 
Alfred Herbert Ltd 


Ceewrite indicators are manufactured in eight models, 
with either fractional or decimal dials and with various 
settings. They are marketed throughout the world exclusively 
by Alfred Herbert Ltd., Small Tools Department, Edgwick 
Works, Coventry. 


Centring attachment 

With this Swiss-manufactured HSR Centri-Vite attach- 
ment, centring operations can be performed economically on 
production machines and the need for special, separate- 
operation centring machines is obviated. It is designed for 
use On centre, capstan, and turret lathes, when the respective 
tailstock sleeve or the turret slide is locked. The cast steel 
body has a taper shank and is fitted with a hardened and 
ground sliding spindle. This spindle is cut with a side rack 
and a lower keyway, and is bored to receive interchangeable 
collets selected to suit the diameter of the centre drill. The 
collets available range from 4 in diameter to 4 in diameter, 
and are tightened by a cap nut. 

To advance the spindle, a pinion engaging the rack is 
operated by a hand lever which can be inserted in any 
desired angular position. A hardened pin on the top of the 
spindle abuts a stop screw secured adjustably in the upper 


HSR Centri-Vite sensitive centring attachment for centre, capstan and 
turret lathes 
Insley Industrial Supply Co.Ltd 





slot of the body to limit the spindle movement. This 
maintains a consistent depth of centring and provides for the 
precise axial location of the workpiece as required. for 
example, in copy turning from a master. 

The feed is, of course, sensitive and thus tends to ensure 
clean, accurately formed, centre holes and to minimize drill 
breakages. Centri-Vite attachments are distributed by 
Insley Industrial Supply Co. Ltd., 21-22 Poland Street, 
London, W.1. 


Mistless spray gun 

The use of oil spray guns on assembly lines, for applying 
die lubricant in the press shop, or for component cleaning 
and chassis lubrication in vehicle maintenance departments, 
is liable to cause some inconvenience on account of misting. 
This may result in an objectionable contamination of the 
atmosphere and the oil, temporarily held in suspension, 
may settle as a film on wall, floors, machines and adjacent 
equipment. The K-L Mistless spray gun, manufactured in 
Germany, was designed specifically to obviate this dis- 
advantage and is already in widespread use in Europe. 
Illustrated is the gun for use with a pressurized bulk feed; 
another model, suitable for srnall workshops of for garages, 
has an attached oil container having a capacity of 1-5 pt. 

An atomizer of the vortex chamber type is screwed into 
a holder, termed the jet head, mounted on the end of the 
gun oil barrel and is fitted with an adjustable, but non- 
detachable, nozzle cap. The jet head is formed internally 
with an annular chamber and, to the rear, an enlarged bore 
in which is supported a concentric tube surrounding the oil 
barrel. Air at operating pressure passes down the annular 
space between the barrel and the tube to the jet head chamber 
and is delivered, by way of a ring of forwardly directed jets, 
to surround and entrain the oil spray issuing from the 
nozzle. An adjustable reducing valve at the air intake 
enables the operating pressure to be regulated to any value 
up to 175 lb/in*, to suit the grade of oil used and the pre- 
vailing temperature. Should a higher pressure be required 
if using specially viscous oils, or if the gun is used for applying 
undersealing compounds, the reducing valve can be removed. 

Trigger operation is two-staged. Initial movement opens 
the air valve only and the gun serves merely as a blow gun to 
remove dust or dirt from the work. Further movement opens 
the oil valve and the oil leaves the gun under pressure from 
the spray nozzle. Both models of the Mistless gun are 
distributed by Key-Leather Co. Ltd., 5 Urswick Road, 
London, E.9. 


Automatic-cycle milling machines 
Simplicity in setting up and in operation are the 
outstanding features of the two Victoria production milling 


K-L Mistless oil spray gun for pressurized bulk feed. A self-contained 
tank model is also available 
Key-Leather Co. Ltd. 
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machines, manufactured by B. Elliott and Co. Ltd., Victoria 
Works, Willesden, London, N.W.10. Both can be arranged 
for automatic two-way milling on a continuous pendulum 
cycle, and can be used for the machining of small and medium- 
sized components rapidly and economically on either short 
or long runs. The recently introduced smaller machine, 
illustrated, is termed the Victomatic 0-18” and has a work- 
table 36inX10jin with a longitudinal traverse of 18 in 
powered by a } h.p. motor running at 1,500 rev/min. Cross 
traverse of 7in and vertical range of 14} in are manually 
operated. Sixteen rates of table feed are provided and 
machines are supplied either with a standard range of from 
0-6 in/min to 16 in/min or an optional high range of from 
1-3 in/min to 32in/min. The feeds are changed by means 
of simple pick-off gears. Quick traverse is at 150 in/min. 

The spindle, with a No. 40 taper, is driven by an enclosed 
24 h.p. motor running at 1,500 rev/min, through multiple vee 
belts to the constant speed shaft. A slidable overarm carries 
a support for a 1 in diameter arbor, the maximum distance 
from support to column face being 132 in. Maximum distance 
from spindle centre to worktable is 18 in. 

On the automatic control panel a rotary switch selects the 
continuous pendulum cycle, a single cycle to the left, or a 
single cycle to the right. A push button is depressed to 
override the safety stop in the central position during 
pendulum cycles. To permit climb milling at either end of 
the table, a backlash eliminator operating on the leadscrew 
nut is provided. This enables either right-hand or left-hand 
cutters to be used. The device is automatically disengaged 
on the reversal of the table, and a neutral position is provided 
for use when conventional milling only is being performed. 


Oscillating-head tool grinder 
Accuracy in the finish grinding of tungsten carbide 
tools is a factor contributing to long useful life between 


Victomatic 0-18” production milling machine equipped for continuous 
pendulum cycles and climb milling in either direction 
Wickman Ltd 
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regrinds. The ease and speed with which accuracy can be 
obtained, even by an unskilled operator, are important 
features of the Neven G.F.O. bench-type grinder manu- 
factured by Impregnated Diamond Products Ltd., Tuffley 
Crescent, Gloucester. The oscillating head of this machine 
enables the tool to be held stationary on the table while the 
6 in diameter wheel passes to and fro across the tool face to 
produce a perfectly straight edge at any desired rake. This 
method gives uniform wheel wear and materially extends the 
periods between re-dressing. An increase in diamond wheel 
life up to 30 per cent has been quoted. 

A fractional h.p. motor, having a torque of 30 Ib-in and 
driving through a variable-throw crank mechanism, provides 
the oscillating motion at a rate of 30 strokes per minute. 
The stroke length is adjustable up to § in on each side of 
centre and the motion can be cut out if curved surfaces, such 
as nose radii, are to be ground. The main motor develops 
1 h.p. at 2,850 rev/min and drives the wheel direct. Tools of 
either hand can be lapped as the motor is reversible and the 
wheel guard can be thrown over to give access and to restrict 
spray on either side. 

As standard, the machine is supplied with a Neven 
medium 120/160 impregnated wheel, but the construction 
and the method of operation make it particularly suitable 
for the use of superfine grade wheels. A mirror-finish-— 
approximately } micro-inch—can be obtained on a carbide 
tool tip much more rapidly than on a conventional lapping 
machine. 

Serving as a coolant tank of 2 gal capacity, the heavy, 
rigid base supports a hinged table with a scaled adjustment 
for rake from +5 deg to —15 deg. A tenon slot in the table 
enables a protractor to be used so that angles can be set in 
both planes. Although built as a bench machine, it can be 
mounted on a robust, 2 ft 8 in high tool cabinet, as shown in 
the illustration. 





Neven G.F.O. oscillating-head, diamond-wheel machine for grinding and 
lapping tungsten carbide tools 
Wickman Ltd 








CURRENT PATENTS 


A REVIEW OF 


Diesel engine turbulence chamber 


In this design the combustion chamber is 
arranged wholly in the cylinder head so that 
a piston with a flat crown can be used and 
undue thermal stressing of the crown 
thereby avoided. Inlet and exhaust valves 
are mounted in a longitudinal vertical 
plane A and the chamber B is laterally 
disposed above the cylinder bore. The 
chamber is in communication with the 
cylinder by way of a constricted passage C 
which opens substantially tangentially into 
the chamber. Preferably, the atomizer is 
mounted at an angle in the cylinder block 
and discharges into the chamber frem 
below and directly behind the mouth of 
passage C 

A two-jet nozzle is fitted. Jet D sprays 
a substantial portion of the fuel charge in 
the direction of the air swirl and at an acute 
angle to the chamber wall which, locally, 
it covers with a thin film. This liquid film 
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No. 774941 
is wholly or partially vaporized and 


distributed throughout the chamber by the 
air flow. The area where the jet impinges 
is, with the rest of the chamber, cooled 
by the usual circulating system but, if 
desired, an insert completely or partially 
insulated from the chamber wall may be 
provided. Such an insert serves as a hot 
body during operation and, furthermore, 
may be electrically heated’ to facilitate 
starting in cold temperatures. 

The other jet, E, is axially directed to the 
more remote part of the chamber wall 
opposite the nozzle, where the air is likely 
to be richer in oxygen. Further jets may 
be provided if required, or jets D and E 
may be combined to form a single wide, 
flat, spray pattern. Patent No. 774941. 
Daimler-Benz A.G. (Germany). 


Hard-faced valves 


In this process for the production of 
valves with hard metal faces, the head of 
the blank is of substantially smaller dia- 
meter and greater depth than the finished 
valve head. The periphery of the blank 
head A is turned or ground parallel to the 
valve axis and over this machined surface 
is fitted a ring B of the reinforcing material. 

This assembly is then inserted in a 
two-part die for pressing to its final form. 
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No. 773695 


As parts C and D move together axially, 
friction between part C and the upper face 
of ring B and between part D and the lower 
face of the ring restricts the radial move- 
ment of the reinforcing material at those 
surfaces. As a consequence, in the final 
form of the head the reinforcing material 
at the upper and lower surfaces has a 
radial width E greater than the width F 
at the mid-point of its depth. Patent No. 


773695. H. Teves and E. A. Teves— 
Alfred Teves Maschinen-und Armaturen- 
fabrik K.G. (Germany). 


Self-locking nylon nut 


While nuts of nylon and similar plastics 
material possess adequate strength and 
toughness for numerous useful applications, 
they lack sufficient strength in shear to 
resist substantial loads. Consequently, the 
threads are easily stripped when the nuts 
are tightened down. The object of the 
invention is to provide a composite nut 
having a body A of nylon moulded on a 
tubular, screw-threaded, metal core B. 
In order to key the two parts against 
relative rotation the core B is formed with 
a longitudinal split of appreciable width 
into which a ridge C of the plastics 
material extends. By arranging for ridge C 
to protrude beyond the root diameter of 
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No. 775608 


RECENT AUTOMOBILE SPECIFICATIONS 


the threads, this feature is exploited to give 
the nut a self-locking characteristic. 

If the core B has a cylindrical outer 
surface it would be possible to withdraw 
it from the body A if loaded beyond a 
certain value. To prevent this, the longitu- 
dinal split may be in two parts angularly 
offset and connected by a circumferential 
split, or be of helical shape instead of 
straight, as indicated at D. Alternatively, 
the core may be formed with external 
flanges at each end, as shown at E. Patent 
No. 775608. American Screw Co.(U.S.A.). 


Piston ring 


While the gas cushion at the back of a 
conventional piston ring influences the 
bearing of the ring against the cylinder wall, 
the magnitude of this force is dependent on 











No. 774032 


the necessary clearance of the ring in its 
groove. As the piston runs over dead 
centres the ring changes its bearing be- 
tween upper and lower flanks of the groove 
and momentarily combustion gases can 
pass freely around the ring. 

In this new ring the gas pressure is 
utilized to improve the sealing action. 
Considered in section taken at a radial 
plane, the ring has a substantially circular 
solid or hollow body and an integral, 
projecting sealing flange. Under gas 
pressure the ring is resiliently deformed by 
twisting of the body portion about its axis 
in the correspondingly shaped groove. 

The illustration shows a solid ring A 
having a troughed flange B, the end face 
of which effects the seal with the cylinder 
wall. Left-hand and right-hand views 
show the ring in relaxed and operative 
conditions respectively. A hollow ring C 
is shown under similar conditions. 

To seal against pressure in both direc- 
tions, as in a crankcase-compressing, two- 
stroke engine, or in a compressor, the 
individual rings D and E are arranged with 
their flanges directed in opposite directions. 
A lower ring F, directed towards the crank- 
case, is grooved on the periphery of the 
flange, as at G, so that the scraping edge is 
interrupted and oil can reach the —_ 
above. Patent No. 774032. Goetzewer 
Friedrich Goetze A.G. (Germany). 
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A HARD 
AND 
CORROSION 
RESISTANT 


PLATE 


APPROVED 
UNDER D.T.D. 900/4505 


4 skew gear, Kanigen plated all over 


for wear resistance 
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KANIGEN: is a _ nickel-phos- 
phorus plate deposited by chem- 
ical reduction. It gives complete, 
uniform coverage to parts of 
complicated shape and _ the 
thickness can be controlled to 
fine limits. 


PROPERTIES: 


Composition 92°, Nickel 
8°, Phosphorus 


Melting Point 890°C. 

Electrical 60 microohm cm. 
Resistivity 

Hardness 500— 1,000 V.P.N. 


according to heat 
treatment. 


Uniformity within 10% 


Kanigen can be applied to all steels, 
including stainless steel], and to alu- 
minium, copper, brass and cast iron. 
Kanigen is a registered trade mark of 
Albright & Wilson (Mfg) Ltd. 


\ o 
\ KANIGER 


V 


Considerable capacity is 
available for jobbing plating 


3 


FOR FULL INFORMATION WRITE TO: 


ALBRIGHT & WILSON 


(MPG) LTD 
KANIGEN DEPARTMENT 


I KNIGHTSBRIDGE GREEN - LONDON - SWI 











Best yet—TRUMPF Portable Electric 
HAND SHEARS «xo NIBBLING MACHINES 


ELECTRIC HAND SHEARS cut straight and ne shapes in 
any size sheet of metal in sizes from 16 to 7 S.W.G. mild 
steel, other metals in proportion. They cut internally after 
pre-punching and are very fast in operation with accurate 
performance. Supplied for standard electric supply although 
others are available. 


ELECTRIC HAND NIBBLERS perform as the shears, 
except that they are slightly slower but give a cleaner 
cut. They are also suitable for internal cutting, the 
pre-punched hole having to 
clear the nibbling die only. 
























Pneumatic Portable Mach- 
ines and Heavy Floor 
mounting Nibbling, Shear- 
ing and Curve Cutting 
Machines are also available. 
Why not get fullest details 
from us? All machines 
can be demonstrated at 


our showrooms... when 
it is proved they are the 
best yet! 





Edwards House 359-361, Euston Road, London, N.W.! 


4 S Edwards L*fd Lansdowne House, 41, Water Street, Birmingham, 3 
as as f EN oms: Besc s Birmingha 





FLEXIBILITY.-- 


that only DOUBLE PROCESSED CREPED PAPER TAPE can give 


Sellotape CREPED PAPER Masking 
Tapes meet all requirements of product 


finishing or special processing 
INCLUDED IN THE SELLOTAPE RANGE: 
No. 51 STANDARD 


For most spraying work. Thin but extremely 
strong, ideal for masking sharp curves. 
Temperature-resistant up to 200°F for up to 
2 hours—to 250°F for shorter periods. 
Non-discolouring on most painted 

and enamelled surfaces. 


No. 575 HIGH TEMPERATURE 
For stoving and drying processes. 

Adhesive remains firm up to 266°F for 12 hours. 
No. 52 WAFER THIN 


As No. 51 Standard, but extra thin and 
flexible. Prevents paint build-up. 


No. 46 





TRADE MARK 











Specially designed for protection of rubber 
surfaces. Can be removed without leaving 
deposit after stoving up to 212°F. 

For heavy duty masking and protection 

Sellotape Cloth tapes 

For resistance to chemical action 


Sellotape Polythene tapes 





* Double Processing — Absolute 
Protection against spray penetra- 
tion. Perfect keying of adhesive. 






MASKING TAPES 


perfect start to a perfect finish 


Sellotape is the Registered Trade Mark of Adhesive Tupes Ltd. 


Sele Distributors in the U.K.—The INDUSTRIAL SELLOTAPE DIVISION of Gordon & Gotch Led., 8-10 Paul Street, London, E.C.2. Telephone: BiShopsgate 6511 
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in the manufacture of 





OSBORN 
FINE 
STEELS 


Tool steels, stainless steels, heat-resisting 
steels, manganese steels and a wide range of 
alloy steels are produced by Samuel Osborn 
& Co., Limited. The reputation of these 
steels, including the well-known brands of 
Hand & Heart, Titanic, Mushet, Tropic and 
Titan, depends upon their quality and their 
quality depends upon rigid control in 
manufacture. 


The results of the experience of generations 
of steelmakers are blended with the latest 
technical advances in melting practice, to 
produce steels which will meet the most 
exacting standards—there’s no place for 
guesswork in the art and science of steel- 
making. 





























FINE STEELMAKERS - STEELFOUNDERS 
ENGINEERS’ TOOLMAKERS 





SAMUEL OSBORN & CO. LIMITED 


CLYDE STEEL WORKS - SHEFFIELD +> ENGLAND 






Automobile Engineer, May 1958 














ey Vee, | a. 488. for you? 


We design and manufacture heaters 
for leading manufacturers throughout 
the world. We design and manufacture 
heaters both for cars and commercial 
vehicles of all kinds. 





A few of our products are illustrated. 
When you are next in the market for an 
exclusive model to fit either as standard 
or optional extra equipment why not 
contact us? We shall be glad to submit 


designs and prices. The ‘Delanair.” A_ fresh air 
heater with fully automatic control. 


The * Avialex.’ A combustion 
heater for all types of vehicles. 


The ‘G.10." A recirculating or fresh air 


The ‘Good Companion’ The ‘ 2-in-!." A recirculating or fresh air 
heater for commercial vehicles. 


A recirculating heater. heater for buses and coaches. 


—---——-———-———} --------— — 








Specialists in heat exchange and heat insulation for 40 years. 


Delan ey Gallay oe Vulcan Works, Edgware Road, London N.W.2. Telephone: GLAdstone 2201. 
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REG? TRADE MARK 


The Speetog Toggle “*C” Clamp ts a 

self-locking tool which locks on to the 

work and holds it firmly gripped after quite 

simple adjustment. The illustrations at the left 

show how simple it is to Set the tool and once it has 
been set to a definite size it will repeat continuously 
with the same pressure. 

The tool will grip up to 3}” capacity, with the jaws 
parallel at all points of adjustment. Pressure is 
adjustable, so that the Clamp will grip lightly or with a 
heavy pressure as required. 





Workpiece Removed, 
Lower Jaw Adjusted 
for Pressure 


Lower Jaw Adjusted 
to Correct Distance 





USUALLY AVAILABLE FROM STOCK 


_\AR I IID a hd kdud 


Trigger Handle Locks jaws on VEREKER BUILDINGS, GRESSE ST., LONDON W11. Museum 1039/1099. 


to Insert Workpiece Workpiece 
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assembly 


lubricants 


that “stay put” 


On motor-car engines—and other mechanical equipment—oil films 
tend to run from bearing surfaces during the period of immobility 
between assembly and running-in. A ‘dag’ dispersion of 
colloidal graphite applied initially provides all 
bearing surfaces with a protective graphite film 
which will “stay put” during the 


critical starting-up and running-in stages. 


Illustration shows ‘dag’ cv! 
loidal graphite being applied 
during engine-assembly ai 
the works of the Standard 
Motor Co. Ltd., Coventry 


ACHESON COLLOIDS LTD 


(subsidiary of Acheson Industries (Europe) Ltd.) 
PRINCE ROCK - PLYMOUTH * DEVON Tel: Plymouth 66351 - Grams: “Oildag” Plymouth 
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Duaflex Rings restore 
power and efficiency 


More and more fleet owners are 
fitting Duaflex Rings in worn en- 
gines using an excessive amount 
of oil but not yet due for a 
major overhaul. Self-adjusting 
Duaflex Rings take up irregu- 
larities in the bore and form a 
gas-tight seal between pistons 
and cylinder walls, thus re- 
ducing oil consumption and 
restoring lost compression. 











How Duaflex Rings work 


1 The vertical seal- 
ing spring keeps the 
rails firmly in the 
ring groove, forming 
a perfect seal. 


2 The expander 
maintains an even 
outward pressure on 
cylinder walls 


3 The rails ‘wipe’ 
oil from cylinder 
walls, avoid scraping 
and wear 





For best results fit 
Wellworthy Pistons 
with Matched Sets of 
Wellworthy Rings at 
the same time as 
fitting Duafiex Oil 
Control Rings. 




















SINCE 1807 


Lower oil consumption 


smoother running 
with DUAFLEX 
Oil Control Rings 


This model ‘O’ Bedford, operated by Pease 
‘Iransport Limited (Carriers for Tate & Lyle 
Limited), was fitted with Duaflex Rings when 
oil consumption was 1 pint in 88 miles. After 
fitting, the oil consumption fell to 1 pint in 405 
miles and 56,000 miles were completed on this 
set of rings before oil consumption again rose 

to a prohibitive figure. This efficient Transport 

Organisation has equipped many other vehicles 

of different makes with Wellworthy Duaflex Rings 

and it is well satisfied with the general improvement 
in engine efficiency. 


WELLWORTHY 


DUAFLEX 


OIL CONTROL RINGS 
‘The Choice of the Expert’ 


REDUCE OIL CONSUMPTION 
INCREASE COMPRESSION - DEFER RE-BORES 


Write for leaflet A.2/5 to :— 


WELLWORTHY LIMITED LYMINGTON HANTS 




















FULLER HORSEY 


SONS & CAS SE LiL 
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Phone ROYAL 4861 
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Differential Cage in 
Malleable Iron. Weight 8} lbs. 


** As sound as a Gloucester Malleable casting” is no mere phrase. 

It is the result of a wealth of traditional skill and technical knowledge at 
every stage of production. Raw materials, melting and pouring processes, 
sand practice, moulding and core making, fettling and setting, all are 
exactly controlled to ensure castings that will measure up to to-day’s 
exact engineering needs. 

They are also accurately set under modern presses, using dies made 

to the limits required, to ensure that castings can be machined 

without costly delays. 

Always consult Gloucester at the designing stage — even before. 


A typical Gloucester Malleable specification 























Gloucester Gloucester Lamellar Vehicle Steerine B 
Blackheart Malleable Pearlitic Malleable ts Malleabl ss e w resp! a 
in le Iron. t i 
Elongation "= 18% Elongation ‘ 5% acne hate 
Yield Point -» 12 tons Yield Point -+ 24 tons 
Tensile Strength 25 tons psi Tensile Strength 35 tons psi EE 4, 


(Kcommativnine 
‘THE HOME OF = Bi 
LY 
t: GOOD castincs7/ 
y 


Gloucester Foundry Ltd., Emlyn Works, Gloucester - Telephone: Gloucester 23041 + Telegrams: ‘ Pulleys’ Gloucester 
(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) 
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It is much cheaper 
than to expand 


your tool room 


tools mean the expenditure 


d once spent, your capital is 


r it is to improve performance 

sting equ nt. How can this 
be done? Relatively simply and inexpensively, 
FLETCHER MILLER cutting fluids can improve 
production figures, even in the tool room. From the 
wide FLETCHER MILLER range, oils may be 
selected to suit any cutting operation and every feed 
rate and depth of cut ou materials. Savings are 
effected in the following ways 


l Tool wear is minimised—there is much less 
time out for regrinds. 


Higher feeds and speeds are possible without 
damage to the tool 


3. Better finish is ensured than before 
4. Close tolerances are more easily met 


Investigate these savings for yourself. As a first step 
send today for FLETCHER MILLER publication 
No. SP.173 ‘Cutting Fluids’. 


Change now to 


FLETCHER MILLER 


YOUR PARTNERS IN PRODUCTION 


PLETCHER MILLER LTD - ALMA MILLS - HYDE - CHESHIRE 


Velephone HYDE 3471 (S LINES) Telegroms. EMULSION, HYDE 








Remote 
Control 





types of Remote Control Units 
are produced by Gills including 
Units made to manufacturers specific 
designs. Famous for twenty years 
for one reason only— 


they are probably the best. 


Cables Ltd 


PACKINGTON HALL WORKS - LICHFIELD ~ STAFFS 


Telephone: WHITTINGTON 284 & 285 Telegrams: “REMOTE”, LICHFIELD 


(een Io 
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... and the Belleville makes it possible ...! 


The largest capacity spring balance in the world. 

This instrument was made to weigh giant steel castings 
and is graduated up to 200 tons with 1 ton sub-divisions. 
It is approved by the Board of Trade for “Trade” 
purposes, where the requirement is that the machine 
must be accurate to within a quarter of its smallest 
sub-division. 
Two Belleville washers, in this instance opposed to each 
other, supply the spring resistant. Their total move- 
ment under full load of 200 tons is never more than 
i+ of an inch. 


SALTER... 


always a spring ahead | 


* When resistance to load or thrust is beyond the capacity of helical springs, 
* When take-up of shock or sustained load must be restricted to very slight movement, 
%* When many tons of dead load must be sustained plus intermittent shock or live load . . 


it’s time to call in SALTER technicians 
GEO. SALTER & CO. LTD., WEST BROMWICH, ENGLAND ESTABLISHED 1760 
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BIOGES. TIME € MONEY SAVER 
“* © WORK CLAMPING 


ANY TYPE OR SHAPE 
OF WORKPIECE- 
STEEL-ALLOY~ 
WOOD-ETC 





These plungers can exert a 


pressure of from 800lbs—4 tons. ; f 
Maximum pressure with Simultaneous 


Can be used in groups of any number. 
smallest plungers plunger action 


Easily adaptabl Mini 
| POWER JACKS esd? sais pen ie to floor time. 





LIM/TED 
ni i sD it Send today for illustrated brochure H/243 


TEL. BOAMOOR 3800 GRAMS: MEWSORBER, HEMEL HEMPSTEAD 











IVAUAVINVITAY ENT) <@ NTA} CO.LID 
Wallows Lane-Walsall . Staffs. Je. MuKI208 
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20,000 sq. ft. of extra floor space 
seuonsanan, found OVERHEAD 


2, Mechanical 


Baitidee, Floor space allocated to internal works transport and conveyor systems 


Earls a< can be surprisingly large, and expensive. Why not turn it to productive 
Court. DAL Ss _ f> use by moving materials and components overhead on a MonoRail 
SHA system? This frees valuable floor space for machinery and services 
which have to be on the ground. In effect, British MonoRail experts 
can show you how to extend your factory considerably—without 
building a single square foot. 
Advantages worth noting 0 Uses ‘free space’ for conveyance and 
storage 0 Switches, interlocks and lifts permit movement in three 
dimensions 0 Choice of individually powered, fully automated or gravity 
drives O Can accommodate any number of items per transit O Transit 
rates from 2—150 ft./min. 0 Negligible operational and maintenance 
costs O Underslung system permits unobstructed transfer between 
After a survey of your plant, we produce a parallel tracks O System can be extended as required O Any size of 
tailor-made plan. Thisand the estimate are free. installation 0 Excellent after-sales service 


IF YOU WANT TO GET A MOVE ON 


Send for the man with the MONORAIL plan 


ttt). OT Teta = WREN WORKS - CHADDERTON - LANCASHIRE - TELEPHONE: MAIn (OLDHAM) 6883 


TGA Ome 
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NOW STANDARDISING 


ON GAB EWR LATHES 


Westminster Airways 
Servicing Ltd. 


GOSPORT, HANTS. 


Since 1951, when they installed their first 
‘70’ Junior Lathe, Westminster Airways 
Servicing Ltd., have steadily added to their 
W & M line. Today they have five ‘70’ 
Junior Lathes and two ‘85’ Senior Lathes, 
all employed “‘with complete satisfaction”’ 
on intricate high precision Aircraft Proto- 
type and Tool Work. 


In work of this kind, which demands such 
high standards of accuracy and reliability, 
“complete satisfaction’’ is always the aim 
of W & M. 


WAKEFIELD ROAD 


WOODHOUSE & MITCHELL BRIGHOUSE YORKS 


GRAMS:— ‘WOODHOUSE BRIGHOUSE’ 








MAGNETIC CRACK DETECTION 


IS SIMPLE AND SURE 


Even when too fine to be detected by any normal 
inspection method, surface cracks can be discovered 
immediately with Metrovick magnetic crack detection 
equipment. Developed primarily for tests on com- 
ponents produced in the company’s own factories, 
ranging from large forgings to small pinions, this 
Metrovick equipment is very simple in operation. Use 
is made of a special magnetic fluid which, after passage 
of the magnetising current, enables all cracks to be seen 
with the unaided eye. Most requirements in industry 
can be met from the standard range of Metrovick crack 
detectors. Special equipment can, however, be made 
to order. 

The Metroflux Type “S” universal magnetic crack{detector is Please write for full technical details, 

an extremely flexible unit. It is of great value for testing and descriptive leaflets. 


components of large size or awkward shape, and for routine 
testing of mass-produced components. | 








METROPOLITAN -VICKERS 


An A.E.1. Company N/C201 
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THIS MORNING he’s driving his mother out shopping - quite a 
change from Silverstone. 

THIS MORNING he’s got a lot of stop-start motoring to do; and 
most of it in heavy traffic. 

SO FIRST THING, Stirling Moss saw that the family car would have 
just that extra acceleration so useful for town driving — by calling in at 
his local BP Garage and filling up with .. . 


Pp os U e i tf § u sS Whatever car you drive, when 
you really do want to get the 
absolute best out of her — fill 

up with BP Super Plus. 





Drive in where you see the BP sign 


THE BP SHIELD IS THE SYMBOL OF THE BRITISH PETROLEUM COMPANY LIMITED 
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Britain’s Roman Highways 


yt , 


ERMINE STREET 





When the Romans invaded Britain they were faced with the problem of 
creating suitable highways which would give their legions access to the 
ends of the country. Of the many they built the most important and famous 
were the Four Ways; Watling Street, The Fosse, Ermine Street, 

and Icknield Street. 

Ermine Street, the third of the Four Ways, was a direct road from 
London to Lincoln and on to Wintringham on the Humber. By 

means of a ferry it made communication with Brough and York. 

North of Lincoln another road diverged from it Westwards to 
Doncaster. Near London the Enfield Highway is part 

of the old road. 

In Lincolnshire, Ermine Street is known as a‘ ramper’ or 

* The Old Street.’ Like Watling Street and the Fosse Way, 

Ermine Street appears to have been paved from end to end. 

Today the historic highway has become part of the main 

road transport system of the country. This system is about 

to be modernized so that the transport of the 

country may continue to flow evenly. 


Lincoln 











* Richard Berry have been actively concerned in improving 


the passage of vehicles over the roads of Britain and the 
World for over a hundred years. loday the tradition of their GARRY ON BERRY 
skilled craftsmen is being kept alive by the products of their 


—— ee RICHARD BERRY & SON, WEST BROMWICH, STAFFS. 
By r our Tel: West Bromwich 1766-7-8. 


LEAF SPRING DESIGN” 





on ONE OF THE (BROCKHOUSE ) companies 











GEAR TOOTH ROUNDING 
and GHAMFERING MACHINES 


Automatic operation, High Produc- 
tion Rates on External and Internal 
Gears, Starter Rings, etc. 





We also manufacture Rotary Cam and 
Profile Milling Machines, Short Thread 
Milling Machines, Multiple Drilling 


ENGINEERING CO. LTD. (beget uecar eee 


COVENTRY prove covenray seca: maaan 


Rainbow 
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Remember the first 


This historic photograph marks one of man’s most remarkable 
triumphs—the first ever air crossing of the Atlantic. 
Alcock and Brown’s frail machine lies at a crazy angle in the 
Irish bog where they landed after their sensational flight. 
That was in 1919—the year when a “ BROOMWADE” Stationary Air 
The cetera Compressor started work for T. W. Greenwell & Co. Ltd., of Sunderland. 
ee ee This compressor gave more than i ‘ 
thirty years’ reliable service before being replaced in 1949 
—a wonderful record! 
But then, “BROOMWADE” RELIABILITY /S 
WONDERFUL. Simple design, slow speeds and adequate cooling 
ensure high efficiency, whilst constant research and 
development steadily improve performance. 
Write now for details of the complete range of “BROOMWADE” 


stationaries —outputs vary from 2—1000 cu. ft. per min. a 
‘ 4 “BROOMWADE” Stationary 


Air Compressor of up-to-date 
design — type EH 3-cylinder 


ae dd MECHANICAL 
HANDLING 


AIR COMPRESSORS & PNEUMATIC TOOLS 
Your Best Investment 


Rexne 


STAND NO. 342. 


BROOM & WADE LTD: P.O. BOX No. 7: HIGH WYCOMBE - ENGLAND 


Telephone: High Wycombe 1630 (10 lines) + Telegrams: “Broom"’, High Wycombe, Telex $59 sas 
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agON INVES oO) CLL 


SHEETS AND BARS 











Why burden, younselt 
with large stocks 


jor " obt-the - shelf ‘delivery 


BRITISH MATERIAL ONLY 


One eof the targest STAINLESS STEEL STOCKHOLDERS in the country. 


COmPETITIVE 


Prices 


Stn oD FoR sTroec« tis?T 





JOHN CASHMORE LTD 
GT. BRIDGE - TIPTON ~- STAFFS. Tel. Tipton 2181/7 


$M/JC 3100 





SINGLE LINE 
PROGRESSIVE TRAILER 
BRAKES AND BREAKAWAY 
SYSTEM 


(Approved by Continenta! Governments) 


FsJ| 


A. Dual Control Valve LV. 207, coupled to Hydraulic Pipe-Line on Tractor. 

8. Pipe Coupling (“C” Type) with Auto. Shut-off Valve attached to rear of 
Tractor. 

C. Breakaway Valve SBS. 256/257 attached to Tow Bar of Trailer. 

DB. Vacuum Tank on Trailer. 

E. Non-return Valve 

F. Power Unit on Trailer, operating Brakes. 

G. Trailer Brake linkage. 

H. Hose to source of Vacuum. 

P. Plunger with Safety Seal. 

R. Alternative Coupling for use with Breakaway System. 
Existing Vacuum Brakes can be converted by adding “*C’’, “*D”’ and “€"’. 


FEENY & JOHNSON LTD 


134-136, EALING ROAD, WEMBLEY, MIDDLESEX 
Tel: WEMbley 4801 & 4802 Grams: Feejohn, Wembley 
DHB4240B 
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EQUIPMENT 


for Garage and 
Workshop 


A.C. and D.C. Motors 
Starters and control gear 
Automatic 
pressure switches 
Mazda lamps 
and lighting equipment 


THE 
BRITISH THOMSON-HOUSTON COMPANY LIMITED - RUGBY - ENGLAND 
Member of the AE! group of companies Asse? 
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Important 
announcement 
to users of 
Simmonds 
Spire Speed Nuts 


Spire Speed Screws (J type) 


with Phillips Recess or Slotted Heads, 
specially designed for use with Simmonds Spire Speed Nuts. 


Now availa ble from 


SIMMONDS AEROCESSORIES LTD > GUEST KEEN & NETTLEFOLDS (Midlands) LTD 


eforest, Pontypridd, Glamorgan. Screw Division, Box 24, Heath Street, Birmingham, 18. 
ch 
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mm GEAR 


SHAPER AND SHAVING CUTTERS 


Produced by specialists in the manufacture of gear 
generating cutters, we are proud to offer a range 


of cutters of the utmost precision and wear resist- 
4 


ing qualities. Finished by DAVID BROWN cutters, 
your gears are ensured of the accuracy and precision 


demanded by modern high speed transmissions. 


WRITE FOR FULL 
[oy Onenee 
TO-DAY « 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
TOOL DIVISION 
PARK WORKS HUDDERSFIELD 








UDAL.’ Press } Unloader and 
Loader give four-fold saving. 


see a demonstration at the Production 
Exhibition * 








1. LABOUR SAVING =e the minimum reach 36O0perhour. another machine 
T Untoader of Operator move- and re-set within 
dl ntact at 4 ment. Toe two 3. VERSATILITY minutes. 
*¢ back units together on Easy change over 

ee ae a Press running at from one job to 4-ECONOMICALCOST 
the front Operator 15 ©-p.m. will give another. Mounted Relative to the 
to concentrate # production rate on castor wheels savings in produc- 
solely on feeding. of 800 per hour with built-inheight tion costs from the 

with oneOperator. adjustment, the use of these Units, 
WORM DRIVE 2. TIME SAVING With manual load- Units can be rolled their prices includ- 


COLLI ER & COLLIER LTD. The Loader permits ing, two Operators clear for ing T are 


continuous feeding would do well to ing or moved to attractive. 
NORTH MORETON, DIDCOT, HOS: CLIP J. P. UDAL LTD., interlock * Production Exhibition 


Works, Court Road, Olympia Stand No. C12. 
+ eae , Birmingham 12. mn 
BERKS. ENGLAND Phone: DiDcot 2046. feotaen May 12-240. 
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per year... 


...1rom one 


photo-copying 


_ 
ee 
_— 
™ 
— 
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en 
en 
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~~ 


URE EET, 
LMU) 


machine 


175 miles of prints a year is the output reported by one regular user of an 
Azoflex Model 46/35—and that’s the sort of output that any busy drawing office 
can expect. The AZOFLEX photo-printing process combines several unique 
features. It’s the on/y daylight reflex copying process. It’s the only process 

to apply a measured quantity of developer irrespective of running speed, 

thus ensuring optimum quality. It avoids the use of dangerous chemicals and 
there are no unpleasant fumes. Operation is quiet and free from 

vibration. Exposing, developing and print delivery are all synchronised 

to ensure an even flow of finished work at all speeds. 


AZOFLEX MODEL 46/35 combined synchronised printer and developer. 

Capacity : cut sheets and rolls up to 42 in. wide. Printing speed: up to 30 ft. 

per minute. Dimensions : Height 58 in. Depth 60 in. Width 72 in. Weight 1,100 Ib. 
Price £1,555 (including delivery and installation in the U.K.). 


j L FO R D Enquiries to: Ilford Limited, Industrial Sales Dept., AZ11B 
liford, Essex. Telephone: ILFord 3000 


PHOTO-PRINTING MACHINES AND MATERIALS 
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Automat 
inserted in your production line will 
produce cleaned parts automatically, 
either in batches or as single units 
and its automatic load measure together 
with auto feed and discharge enable 
this equipment to be adopted in 
most planning 


schemes. 





AIRLESS 
CONTINUOUS 
BLAST CLEANING 
MACHINE 


SPENCER & HALSTEAD LTD. 
BRIDGE WORKS - OSSETT - YORKSHIRE 
TEL OSSETT 821-4 GRAMS SPENSTEAD 





PARKER 
PACKING 


will see it across the World! 


ituated with direct access by water to all the 
Thameside docks ... equipped for heavy 
handling—with acres of storage space . . . Parker 
Packing also offers the “know-how” and con- 
scientious care which provide maximum pro- 
tection for valuable exports. 
Parker Packing is a highly specialised organisation, 
developed and trained for the specific purpose of 
packing for export with effective economy. 
Get a fresh slant on your packing problems by 
calling in 
The Parker Packing Co. Ltd., 


Victoria Wharf, Grove Street, Deptford, S.E.8. 


Telephone TiDeway 6511 


PARKER PACKING 


—PROTECTS YOUR EXPORTS! 














CALIBRATED JETS 


Amal Limited make jet-calibrating machines for checking 
carburetter petrol jets to conform to British Standard 
Noa. 720 of 1948. Amal Limited are equipped to manu- 
facture and calibrate jets from .005” to .5” dia. —all of 
which discharge a specified flow to within close limits 
under specified conditions. ‘Amal’ calibrated jets find 
many applications for metering the flow of other non- 
viscous liquids, and also of gases such as town gas, 
butane, propane, methane, etc. 





and other Lhdlusiles 


3) AMAL LTD., WITTON, BIRMINGHAM, 


al usy 
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Photograph by kind permission of Massev-F *rauson Limit 


Fastand smooth 


First successful high-speed, vibrationless mower offered the farmer 
is the Massey-Ferguson 779 Mid-mounted Mower. By eliminating 
vibration, operator fatigue is reduced, service life extended and 
production potential increased. 

Friction is minimised and smooth operation provided by Torrington 
Needle Bearings on knife head and lever pivot pins. Transmission 
of the Massey-Ferguson 35 and 65 tractors is also equipped with 
Torrington Needle Bearings which contribute to ease of assembly 
and compactness while providing maximum load capacity and long 
service life. 

Such features have led to the extensive use of Torrington Needle 
Bearings in all types of farm and automotive equipment. Write to 
our Bearings Division for assistance in engineering Torrington 
Bearings into your products. Made and stocked at our English factory 


TORRINGTON BEARINGS 


THE TORRINGTON COMPANY LTD. BEARINGS DIVISION : TORRINGTON AVENUE, COVENTRY 
LONDON AND EXPORT OFFICE: 7-10 ELDON STREET, EC2, GLASGOW OFFICE: 14 MOTR STREET, Cl 
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TITCHFYELD 


SPRINGS FOR 
RELIABILITY 


SPECIALISTS IN ALL VARIETIES 
OF SPRING FITTINGS FOR THE AUTOMOBILE TRADE 


LITCHFIELD BROT 


BROADHOLME 


i 3.43. 


DE 





Change to 


ROCKWELL 
HELICAL 
CLAMPS 


BRITISH PATENT 


Why waste time building up 
rickety, makeshift clamps 
with anything that’s handy? 
Get on the phone today and 
ask for full information about 
Rockwell Helical Clamps. 
These ingenious clamps have 
been designed for simple 
quick and positive mounting, 
with negligible clamp projec- 
tion over work piece. Each 
clamp is a complete unit, 
with no parts to lose. 


ALL SIZES 
DELIVERED 
EX-STOCK 


T GIVING p 

< aFve Ric 
‘ ¢o* venycat DETAILS &s 
¥ 
€c 


\2 
wanes -TODAY/ 
LONDON, N.W.2. ROCKWE rd 
Also at 


WELSH HARP, EDGWARE ROAD, 
Birmingham— Springfield 1134/S. Srockport—Stockport 5241. Glasgow— Merrylee 2822 


GLAdstone 0033 


102 


NPR SIO BR 


SLIDE RULES 


(MADETIN GERMANY) 


THE ONLY 
SLIDE RULE WITH ALL 


THESE 6 GREAT ADVANTAGES 


%& Engine divided—durable—non-wearing. 

% Body spring loaded against slide. 

% Colourfast-cannot changecolour with age. 

% Unbreakable—liong life expectancy. 

* Bevel of body utilised as scale—may be 
used for pencil or ink layout. 

%& New ineffaceable constant table on plastic 
label inlet on the reverse side assures 
good legibility. 

Obtainable from Drawing Office Dealers 
and High Class Stationers. 


STUDENT MODELS 
ACCURATE, EFFICIENT 
The student models are 
slightly cheaper and 
splendid for al! student 
purposes. 


In case of difficulty apply :- 
W. PATTERSON 
& CO., LTD. 
Beckenham, Kent. 


Tel: BECkenham 5023 
(7 lines) 





NESTLER MEANS PRECISION 
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TYPE 11 P TYPE 11 P/B TYPE 23 P 
An external 

seal used when 
fitting conditions 
prevent the 

use of II P 

or I! P/B seals. 


The standard 

rotary shaft seal. 
Gives perfect sealing 
at high speeds and 
for long periods, 
with minimum 
frictional loss. 


As type Il P 
but with the 
casing covered 
with rubber. 
Interchangeable 
with metal 
case seals. 














TYPE 12 P TYPE 13 P TYPE 31 P 


Similar to type 

12 P but with- 
Out a spring on 
the second lip 
which serves 

as a dust excliuder. 


A springless seal 
used as a wiper 
or dust excluder 
for rotating or 
reciprocating 
shafts. 


A rotary shaft 
seal used to 
separate two 
different 
fluids. 




















NU-LIP RINGS O-RINGS TYPE 7 P 


A hydraulic and 
pneumatic seal used 
chiefly on recipro- 
cating pistons or as 
a valve stem 
packing. Normally 
fitted in a groove. 


A special section 
ring which cannot 
twist. Superior to 
the O-ring for 

low and medium 
pressure non-static 
applications. 


A compact automatic 
seal for reciprocating 
and static applications 
over a wide range of 
temperatures and 
pressures. All British 
Standard sizes in stock. 





PIONEER OILSEALS 
O-RINGS AND HYDRAULIC PACKINGS 


Every fluid sealing application comes within the 
Pioneer range. Write NOW for the 

PIONEER OILSEAL LITERATURE. 

The PIONEER man is trained to solve your 


sealing problems on the spot. Call him in now. 


PIONEER OILSEALING & MOULDING CO.LTD. 


A DIVISION OF J. HH. FENNER & CO. LTD 


Factory and Head Office : Cottontree Works, Colne, Lancs. Tel. Wycoller 47! (8 lines). 
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Very often our design engineers can improve 
the structural form of your castings, and at 
the same time reduce complexity and cut 

costs. ‘That way you'll get cheaper, more 

sound castings of unequalled quality 
and accuracy. This technical teamwork 
can tackle a// your casting problems 
—and solve them. 


= \ 
CASTINGS FROM A FEW \\ 
OUNCES TO 10 TONS \\ 


in phosphor-bronze, gun-metal, aluminium- 
bronze, manganese-bronze, and light alloys 
Precision machined bushes and bearings. 
Specialists in high-tensile aluminium- 
bronze castings, centrifugal-cast wheel 
blanks, and chill-cast rods and tubes. 


NON-FERROUS CASTINGS 


AND PRECISION MACHINED BUSHES AND BEARINGS 


T. M. BIRKETT, BILLINGTON & NEWTON LTD 
HANLEY-AND LONGPORT, STOKE-ON-TRENT, ENGLAND 


Head Office: HANLEY, Phone: Stoke-on-Trent 22184/5/6/7. LONGPORT, Phone: Stoke-on-Trent 87303 
. 


OF LIGHTE . ‘stevies ' ; ra 3 : : E a Z How mu ch ca n 


DUTY ASSEMBLY, FREEDOM FROM WEAR 


CORROSION, STRIPPING & MOST OTHER qa bolt ctand ? 
THREAD TROUBLES... 





ie | Lair ee " — 
HELI-COML . HELI-NUT | | epplicationand con't be 


left to guesswork. 
SCREW THREAD | INSERTS HIGH ENOURANCE NUTS 


Overtightening means 


fracture—perhaps at a 
critical time. 


INCREASE THE SAFETY FACTOR 
WITH 


—the torque 


You'll reduce replacements, ap wrench which 
increase production! stays accurate. 


HELI-COIL voww-oos 5 INAP, Hat at 


Manufactured by: 


ARMSTRONG PATENTS CO. LTD - EASTGATE - BEVERLEY - YORKSHIRE ENGINEERING co LTD 











BRAMLEY - NR. GUILDFORD - SURREY 
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SINTERLINK 
has ul 
buttoned up 


AL 


eee 
A 
x 


Morgan SINTERLINK has indeed got friction 
buttoned up. In a way that is of extreme importance to 
the designer, the manufacturer and the user of all heavy 
duty machinery that incorporates a clutch. 

And now SINTERLINK faced clutch plates are 
available in a unique “ button” design that makes for 
even greater gripping power and quicker heat dissipation. 

SINTERLINK, whether in button or continuous form, 
is made from sintered metal. Because it is metal it will 
not only withstand heat, but will conduct it away as well. 
Because it is sintered, it brings to clutches infinitely 


MAXIMUM MARKS TO longer life—under even the most punishing conditions. 
SINTERLINK FOR 
Low Rate of Wear - Smooth Operatior Some printed matter about this is available, or one of 
Stability - Absence of Fade 
High Thermal Conductivity 


our technical representatives will quickly respond to a 


*phone call or letter. 





Mmienierwe SINTERLINK 








i the final factor in power transmission 
4) 


fl 
THE MORGAN CRUCIBLE CO. LTD., Battersea Church Read, London, S.W.11 
ui . Telephone: BAT tersea 8822 


SM/12S5/A 
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he STANDARD EIGHT 


USES 


SE EO CLANCEY 
CAST-IRON — ¢ CHILLED-FACED 
VALVE GUIDES TAPPETS 


G-CLANCEY L”= BELLE VALE HALESOWEN 


TH? LARGEST YANL, 
TELE PHONE: “CRADLEY HEATH - 69411-2 











DESIGN or 
ACCIDENT. 


fit a LATE wirethread insert 


Whether for incorporation in a new design or for 


bictheugM ALLEA S.£ renewing a stripped thread, Cross wire thread inserts 
are simple, accurate and effective. Normally 
made in high carbon steel, hardened and 


tempered, they are also available in 


C 9 sTIN G 8 stainless steel for ferrous applications 
(not recommended for use with light metals), 

and in bronze for non-magnetic 

service. Send for full particulars 


THE 
B.S.F., metric, B.S.P., B.A., Whitworth, 


SEND FOR DETAILS OF OUR FILM ‘“‘“MODERN MALLEABLE”’ BRITISH SF. 
WIRE THREAD INSERT Unified, etc. 

















HALE a HALE imiteo DUDLEY PORT Sto4 
CemITED BUwiey avons LEZEZJ “MANUFACTURING CO. (1938) LTD., BATH, SOM 
Phone: COMBE DOWN 2355/8 . Grams: ‘CIRCLE’ BATH. 
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There are types and sizes for every purpose. 
Over twenty yéars’ experience is at your service. 


Write for catalogue to: 
CHARLES WESTON & CO. LIMITED 


Irwell Bank Works - Douglas Green ~« Pendleton - Salford 6. 
Telephone : Pendl@fon 2857-8-9 Birmingham: Midland 6952 
London: Holborn 0414. 
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EOoR SOUND CASE NGS 


CONSULE _ / 


We are manufacturers of high duty iron castings 
for the motor car and allied trades. 


Manufacturers of Grand’) High Duty Cast} 


lron,—Ideal for Brake Drums. 


TRIPLEX FOUNDRY LTD 


UPPER CHURCH LANE, TIPTON, STAFFS. Telephone Tipton 1293 (4 lines) 
HIGH DUTY IRONFOUNDERS 


A Member of the Triplex Foundries Group 














| There’s no limit ( 
| p to the versatility of 
| & 





RICHARDS 


mas 


3” TO 10” BORE FP? me Machining 
HARDENED v 


-é 


—— We are equipped for machin- 
se ing on Single and Multi 













AND Spindle Autos from 4” to 3” 
G i oO u he D diameters in Free Cutting 
Mild Steel, Brass, Alloy Steels, 
ALSO etc., Turning, Milling and 
Grinding capacity available. 
UNHARDENED 


The Bush People 


SEND US YOUR ENQUIRIES 
Established 35 years 


LAWRENCE Bros. MILLWARD LTD. 


WICKERSLEY 




















CHARLES RICHARDS & SONS, LTD., 


Imperial Bolt and Nut Works, Darlaston, Nr Wednesbury 
Phone: James Bridge 3188 (8 lines) P.B.X. 
Wires: “Richards” Darlaston 





ROTHERHAM | 
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INHERENT DEPENDABILITY 
/ 


















- DODGE 


7-tonner 





for the new 


Latest of a long line of Dodge trucks that have 
earned a reputation for rugged reliability, 

is the forward-control KEW DODGE 7-tonner which 
made its debut early in March. In this and previous designs, 

Dodge Brothers (Britain) Ltd. have relied on the Inherent 


Dependability of Hardy Spicer transmission shafts and universal joints 


4/,\ 


1 
y 


< 


Uva 
Oy a) Aa os Fe gM 


a 
oC 
|) 


TRANSMISSION EQUIPMEN T 


standard equipment on most British trucks 
and on many manufactured overseas 


HARDY SPICER LIMITED - BIRCH ROAD + WITTON + BIRMINGHAM + BIRCHFIELOS 4504/9 
Automotive Division of BIRFIELD INDUSTRIES LTD + LONDON «: W.1 
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THE NEW 3C et Aaximum Production 





CAPSTAN 
LATHE 


INBUILT ELECTRICAL EQUIPMENT 

12 SPINDLE SPEEDS-BOTH FORWARD & REVERSE 
RAISED CENTRES GIVING INCREASED SWING 
LARGE CAPACITY SWARF PAN 

BED PROTECTED BY STAINLESS STEEL COVERS 


Our complete range includes Capstan and Turret Lathes with 
capacities up to 35} in. swing over bed and $j in. dia. hole through spindle 1g IN BAR CAPACITY 


Full details on request 


& (0 SELLY OAK = 
Wy BIRMINGHAM 29 (QC g 
LTD TELEPHONE SELLY OAK //3/ 


142 IN SWING OVER BED COVERS 





A useful Book for Garage 
Proprietors and Managers 


wi wen | AUTOMOBILE 
x pi automobile industry | & F FICI ENCY 


worth specifying Dy name 
perior ductility and general work- 
re specially suited to radiator By E. T. Lawson Helme, A.M.A.E.T., A.M.1.M.1. 
panels, wings and other components, 
ry in our own vehicles to all perts The author of this book claims that a possible 
perfect condition. Obtainable outlet for new business lies in developing an 
our usual merchant or stockholder, organised service of engine tuning and 
testing. This service may comprise a 
reception department, a_ self-contained 
engine tuning and maintenance department, 
and a test service for checking the entire 
installation of any vehicle. The book gives 
practical advice on the organisation of such 
a service and explains how to bring it 
before the public by means of publicity 
and advertising schemes. 


10s. 6d. net. By post 11s. 3d. 


me H | aa | WW E LL & ce [TD Obtainable at all booksellers or direct from : 
MANUFACTURERS SINCE 1875 TRADER PUBLISHING CO., LTD., 


WELLINGTON ROAD ° LEYTON ' LONDON - E.10 DORSET HOUSE, STAMFORD ST., LONDON, S.E.1 
2281-2 


ritain ensures that loads arrive on 
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Shell meets the 
demand for DERV 
all over Britain 


To give the best possible service to 


the increasing number of diesel powered 


© + @+0e00®@ 00GB <e-@--- + ed 


transport vehicles now in operation, 

Shell have established a nation-wide 
network of agencies selling SHELL DERV. 
Wherever you send a diesel vehicle you 
can be sure that a SHELL DERV 

station will be close at hand. Your drivers 
can pay cash for SHELL DERV or 

by showing a Shell *‘ Authority Card” 
they can refuel by asystem of 


pre-arranged credit at any Shell agency. 


YOU CAN BE SURE OF SHELL DERV 


Automobile Engineer, May 1958 lll 











TURQUOISE 
isnot ‘just another’ 
drawing pencil 


Ihe lead in 
special. It is prepared from 100%, electronic graphite, 
which after being cleansed of all impurities is spun to 
particles of 1/25,000 of an inch, then blended with 
clay and steeped in hot waxes 

A finer, more compact lead structure results, because 
millions more minute graphite particles are com- 
ed into every inch of lead. 


press 








ee, 
i 
id structure makes Turquoise the most 


vencil you can use. It ensures exceptional 
your work. It means less 
resistance to point breakage — this 
It means denser, more 


sharper reproductions 


me this eases 
id greater 

1d money 
incr, 


LOT CiK 





7 EAGLE 


“CHEM! *SE 








TURQUOISE GRADING IS 

TRIED AND TRUE 

Turquoise pencils are made in 17 
gradings. Each is compounded from a 
separate precisely controlled basic 


ALSO AVAILABLE formula of graphite and clay, and each 


Turquoise is therefore as uniformly spaced as 
drawing leads the inches on your rule. 
28 to 6H 
-——- 
4 


EAGLE 


‘CHEMI+SEALED' Super-bonded 


DRAWING PENCILS 


with 100%. ELECTRONIC Graphite 





T.14A 


EAGLE PENCIL COMPANY . ASHLEY ROAD . TOTTENHAM .- N.17 





l'urquoise pencils is something quite | 














WHERE THERE'S A RUGGED JOB : 


THERE'S EVERY REASON FOR 


SINTERED METAL 
FRICTION MATERIALS 


Second to none for 
OPERATIVE SMOOTHNESS 
FRICTIONAL STABILITY 
LONG WORKING LIFE 
RAPID HEAT DISSIPATION 


SINTERED PRODUCTS LTO 
Sutton-in-Ashfield, Notts. 


SMALL & PARKES Ltd 


HENDHAM VALE WORKS - MANCHESTER 9 
COLtrHurst 25/1 
76 Victoria Street, $.W.1 - 


Manufactured by 


Sole Distributors: 


London Office ViCcroria 1845/6 


MEKELITE 
ceaneo = ON@ > JOINT 


INDUSTRIAL 
LIGHTING 
UNITS 










Catalogue sent free on request 


For wall, bench or machine mounting. 


MEK-ELEK Engineering Ltd. 


MITCHAM Surrey. 


MiTcham 
3072 
17 Western Road 








A War Surplus ANGLE MEASURING 
CLINOMETER 


Invaluable for setting angles for milling 
and shaping and for jigs, etc. Angles 
from 0 to 90 degrees can be 
read instantly to an accuracy 
of one minute of angle. This 
precision instrument is 
constructed of brass 

and weighs 24 !bs. 


Offered 35/- 


at fraction 

of cost 
We will gladly submit 
on 14 days free trial 


67-75 Saltmarket, Glasgow, C.1. "Phone Bell 2106 7 ‘Grams BINOCAM Glasgow. 
instrument Makers and Dealers since 1 
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ANNOUNCING 


A MAJOR BRITISH DEVELOPMENT IN BEARING TECHNOLOGY 





Bearings are now available Three materials with different functions have been 


which operate developed to assist those who wish to design machinery 
that avoids the use of lubricants 


sc Completely dry or in most Thin steel strip with a porous bronze coating impreg- 

nated with a mixture of a fluoro-carbon (P.'T.F.E.) and 
lead. Supplied in flat lengths or as finished bushes and 
thrust washers in a range of sizes. Available at low 


liquids 


kk Under heavy loads and high cost from stock. 
speeds \ fluoro-carbon (P.T.F.E.) strengthened with special 
fillers and supplied in bars and tubes. A range of 
36 At temperatures from —200 C. diameters is available from stock. Non-standard or 
to 250 C irregularly shaped dry bearings can be simply machined 
from this material 
ok in the presence of dust or \ process of applying an adherent laver about 
abrasive particles. thick utilising the bearing properties of a combination 


ot fluoro-carbon and molybdenum disulphide to the 


bearing surface of any ferrous part. Such parts must 
Nearly 1,000,000 of these bearings are already be sent to us for process 
running in a wide range of mechanisms from The basic material we use in all these beavinas is the “Fiuen” twand 
gas turbines to textile machinery. of Polytetrafluoroethylene supplied to us by I1.C1. Ltd 


DU is a new development based on our original DP material 
wv which it now supersedes, and provides three times the load/speed G eR 
carrying capacity of its predecessor 
on de ‘ft 


wmation sheets 5 giving guidance on use, maximum |. 


THE GLACIER METAL COMPANY LIMITED 


oads heeds et re avai MBLEY 






ALPERTON WEMBLEY - MIDDLESEX 


Every tool 








for every job / 





Equip with KING DICK the ALL-BRITISH 
Hand Tools with the unmistakable 
stamp of quality, precision engineering 
and the finest finish. 
For YOUR particular job you'll do well 
to specify the very best . . . and 
there are none better than British-made 
KING DICK Hand Tools. 





. Se |S oe a 


UKE NG DICK ): 











Write to Desk AE 
for copy of our 80-page Catalogue. 












BUY BRITISH! 
<7 = ABINGDON WORKS, TYSELEY, BIRMINGHAM 11, ENGLAND 
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CLASSIFIED ADVERTISEMENTS 
RATE 4d. per word, minimum 4/-. Each 
paragraph charged separately. Box number 
5 words—plus 1/-. Advertisements for the 
June 1958 issue should be to hand not 
later than first post 27th May. No respon- 
sibility accepted for errors 





BUSINESS & PROPERTY 
] ONDON 
4 


[% the Heart of the West End 


x ELLENT opportunity available to Com 

4 mercial Concern to acquire on lease a number 

of self-contained flats and suites in a first-class 

modern building tor use of Executives 

Di PIN rO & CO., i5 Dover Street, 
1 Hyd 2244 


BUSINESS OPPORTUNITIES 
I YDRO-MECHANICAL Transmission System 
suitable for public service and goods vehicles, 


London, 
{5635 


etc with special advantages Patentee seeks 
firm with capital for development Box 5711 
c/o Automobile Engineer [5636 
FOR SALE 

100 BAYS of brand new adjustable Steel 
Shelving, 72 in. high * 34 in. wide = 12 in 

deep, stove enamelled dark green, sent un 
assembled, six-shelf bay, £3 15s. Od Sample 
delivered free. Quantity discounts. N. C. Brown 
Ltd., Eagle Steelworks, Heywood, Lancs Tel 
{5613 


69018 





WILTSHIRE EDUCATION COMMITTEE 


Salisbury and South Wiltshire 
College of Further Education 
Applications are invited for an appointment as 
Assistant Teacher Grade ‘‘A"’ to teach Motor 
Vehicle Subjects and Machine Shop Engineering 
with effect from 1st September, 1958. Salary in 
accordance with the Burnham Technical Report, 

1956 
Forms and further details obtainable from the 
Principal, Grosvenor House, Churchfields, Salisbury 











UNIVERSITY OF BIRMINGHAM 


DEPARTMENT OF MECHANICAI 
ENGINEERING 


Graduate School of 
Thermodynamics & Related Studies 





| A course available in the above School 
| provides facilities for the study, at advanced 
vel, of modern developments in Thermo- 
dynamics and allied subjects and of their 
spplications in the general field of the heat 
ngine The normal entrance qualifications 


an Honours Degree in Mechanical 
ering together with a minimum of two 
of practical experience in industry. 
mpletion of the twelve-month course 
ncing on the 6th October, 1958, and 
nine months’ attendance at the 
successful candidates qualify for 
of the degree of Master of Science 
circumstances applications may be 
from graduates in other Sciences 
aduate engineers holding satisfactory 
qualifications In the latter case 
be necessary for two years to 
completing the course. The 





mativ 
will us ually 
pent in 


sward to successful non-graduate engineers 
Diploma of Graduate Studies 

Ihe inclusive fee for the course of study 

£81 Os. Od In certain cases where a 


lent is not sponsored by an employer, the 

niversity may consider applications for the 

mission of the fee and, where essential, for 

| the grant of a maintenance allowance during 
the period of attendance 


application forms 
Registrar, The 


and 
The 


Further particulars 


may be obtained from 
| 


niversity Edgbaston, Birmingham, 15 
Applicants are advised to apply before Ist 
August but applications received after this 


date may be considered if places are available 














COMPETITIVE MOTOR INSURANCE 


We claim to offer the most competitive Policy 

commensurate with security. You may be entitled 

to our SPECIAL POLICY for CAREFUL 

DRIVERS. To obtain full details complete and 

ost this slip to Motor Insurances, 21 BRIAR 
ANE, CARSHALTON, SURREY 





Name Age 

Address 

Occupation 

Vehicle Value 

Year H.P. GE CL cccvcdees 

State Cover: COMP./T.P.O./T.P.F. & T. 

When my present Policy with = a 
Ins. Co. falls 

due on I will be entitled 

to years No Claim Bonus 




















MACHINERY FOR SALE 
JETTINGELL, 


Quickwork & Yoder Power 
Planishing Hammers for sale To fix on 
wall or column. Depth of gap 33 Adjustable 
stroke. ‘Treadle clutch. Photo and details from 
F. J. Edwards Limited, 359 Euston Road, 
London, N.W.1, or 41 Water Street, Birming 
ham, 3 (5638 
PATENTS 


PATENT No. 698197, for “Improvements in 
or relating to Power Transmissions Owner 
desires to meet all demands for the utilization of 
this Patent and invites enquiries from manufac 
turers and othes in Great Britain prepared to 
assist in its commercial exploitation Address 
Pollak, Mercer & Tench, Audrey House, Ely 
Place, London, E.C.1 [5632 


SERVICES OFFERED 
DESIGN Office Capacity available for Mech- 
anical and Production Engineering. Special 
Machines and Projects. Norris Brothers Ltd., 
53 Victoria Street, London, $.W.1. Tel.: Abbey 


5444 (5610 
TUITION 

M.1.M.1., City and Guilds, A.M.I.Mech.E., 
+4 etc., on “No Pass-No Fee” terms. Over 95% 
successes. For details of Exams. and Courses in 
all branches of Auto., Aero., Mechanical Eng., 
etc., write for 144 Page handbook — Free 
B.1.E.T. (Dept. 643), 29 Wright's Lane, London, 
Ws 


$553 
SITUATIONS VACANT 

WE RVICE Engineers leading commercial 
** vehicle manufacturers seck qualified engineers 
for service /liaison duties with home and overseas 
users. Candidates must be conversant with truck 
building detail; technical reporting; investiga 
tions; have personality and stature commensurate 
with high level representation, and be free to 
travel anywhere, anytime Experienced men will 
attract high remuneration. Detailed applications 


in confidence to he nag Manager, Box 5783 
c/o Automobile Enginee {8639 
I ESIGN / DEVEL OPME NT Engineers are 

required for interesting and varied work with 


leading commercial vehicle manufacturers engaged 
on an expansion programme Apprenticeship in 
the industry and H.N.C. in mechanical engineer- 


ing are minimum _ qualifications Previous 
experience or qualified M.I.M.E. a distinct 
advantage An attractive salary and pension 


rights are offered Please forward fullest details 
in confidence to Company Secretary, Box 5459, 
c/o Automobile Engineer [5634 








SITUATIONS VACANT 


N INISTRY OF TRANSPORT AND CIVII 
. AVIATION: Certifying Officer. Four pen 
sionable posts at Newcastle upon Tyne, Leeds, 


Cardiff, and Aberdeen for men and women; age 


at least 35 on 1.3.58 Certifying Officers are 
responsible under Traffic Acts for the mechanical 
examination and maintenance of public service 
and goods vehicles Candidates must have 
achieved A.M.I.Mech.E. and be fully qualified 
automobile engineers Men's salary £1,242 
£1,670. Promotion prospects. Write Civil Service 


Commission, 30 Old Burlington Street, London, 
W.1, for application forms, quoting $4828/58 
Closing date 22nd May, 1958 {5637 
QEN OR Draughtsman' required, preferably 
\* with commercial vehicle experience on chassis 
layout and/or transmission components Pro 
gressive post for suitable applicants Salary 
according to ag: and experience. Apply Personnel 
Manager, a Bros. (Britain) Ltd., Kew 
Gardens, Su {5633 
BRITISH "WELDING ASSO 
CIATION 

RESEARCH Officer is 
. Association for its Resistance Welding 
Research Team at Abington Hall, near 
Cambridge. The team is investigating the funda 
mentals of resistance welding and spot and seam 


RESEARCH 


required by the 


welding of heat-resisting alloys and steels 
University degree, or appropriate professional 
qualification necessary, and experience of resist 
ance welding desirabic Salary in range £800 
£1,025. Superannuation under F.S.S.U. Apply 
with full particulars of age, qualifications and 
experience, to the Secretary, B R.A., 29 Park 
Crescent, London, W.1 (5640 











COTTON BAGS 


FOR SPARE PARTS Etc. 


Walter H. Feltham & Son Ltd 
imperial Works, Tower Bridge Road 
Telephone: HOP 1784 LONDON, S.E.1 








For automatic and 
capstan precision ERs any metal—to 
your own specifications . consult the 
specialist machinists. 


LF.V., DAL, D.LArm., ARB. Fully 
Approved. 
REPETITION 
PARTS from the 
BAR by eeee6 
Grosdwel 
1115 
and 1757 





M.C.L. & REPETITION LTD. 


POOL LANE - LANGLEY - BIRMINGHAM 


NEW BALL & 


ROLLER BEARINGS 


OVER 4,000,000 IN STOCK 
IN MORE THAN 4,000 TYPES 


BRITAIN’S LARGEST STOCKS 


WRITE FOR NEW STOCK LIST 


CLAUDE RYE BEARINGS 












895- 921 FULHAM ROAD, LONDON, S.W.6 


RYBEARINCS LONDON TELLER 


fat es 





LUBRICATING PROBLEMS CAN 
BE SOLVED WITH THE NEW 


ASSEMBLY” 


GRAPHOGEN 


COMPOUNTL 


AND, 


A “A 
cAAS 


STAMGO MANUFACTURING 
8 WOOD STREET, KINGST< 


Telephone. KINGST 


c LTO 
IN-ON-THAMES 











HIGH STRENGTH BOLTING! 







for 
Structural Joints 
Brochure on High 


Strength Bolting 
vailable on request 


Altrincham Street, Manchester | 


London Rep: W. Keiway-§N. E. Coast: Fasteners 
Bamber & Co. Led., PLed., 2 Hall Sc., Barnard 
9 Victoria St., S.W.1. } Castle, Co. Ourham 


Barn'd Castie 3172 
amSM.38 


Telephone: Abbey 6860 f Te! 











‘Doc’umentary evidence 


‘Doc’, the personification of all our scientific brains, has at his 
disposal a library in which are filed nearly 20,000 references 
to previous experiments and their results in all fields of rubber 
technology. 

If he cannot there trace a ready-made answer to your problem, 
he is additionally blessed with scientific and technical resources 


plus experience which will rapidly provide a bespoke result. 


JOHN 27 


Solves your problems 


JOHN BULL RUBBER CO. LTD. (INDUSTRIAL SALFS DIVISION) LEICESTER « TELEPHONE 36531 


= tel by 


cy 


f DOWTY 


SYNTHETIC, 
NATURAL and 
SILICONE RUBBERS 
and TEFLON 





wewrtyY $&8ats LIMITED 
We can supply to YOUR specification ASHCHURCH - GLOS - Telep! 1 


| r 
pn ne WwW K¢ ury 


MECHANICAL HANDLING EXHIBITION (7th-17th MAY)—See the DOWTY Exhibits, on Stand No. 256 (First floor) 
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Introducing 2 new 
versatile and compact units 
for surface hardening and 


brazing heavy sections 


18kKW and 7KW 
High Frequency 


Induction 


Heaters 


Each heater has a power output control to 
adjust impedance matching of the loads 
giving optimum conditions for a wide range 
of applications. 


The work coils are easy to make and easy 
to interchange. 


Tank circuit has a high kVA rating, allow- 
ing the full available power to be applied to 
very difficult loads. 


Work table supports are fitted on the lower 
front panel and retracting trunnions are 
provided at the base to facilitate movement. 


THE 18 kW HIGH FREQUENCY INDUCTION HEATER 


Finished in stove-enamelled Oxford blue 
with front panel stove-enamelled polychro- 
matic silver. Output control guide plate and 
work table supports chromium plated. 


Write for further information. 
For efficient process heating use 


&G.C. FURNACES + HIGH FREQUENCY + INFRA-RED 


THE GENERAL ELECTRIC COMPANY LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.OC.2. 
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AUTOMOBILE 
ENGINEER 


Crankcase sand-cast in 
aluminium alloy for a 450 b.h.p. 
diesel engine suitable for railcar 

applications. By courtesy 


You get more than a casting from 


A plan is the link between past experience and future efficiency. 
Birmal can be called upon at the planning stage, and will pro- 
vide the lessons and benefits of fifty-three years of casting 
experience. 

Birmal service includes advice on the selection of materials and 
casting processes, a wide choice of specifications and foundry 
workshop co-operation. 

Birmal supply aluminium and magnesium castings by the sand, 
gravity die and pressure die processes. 


Birmingham Aluminium Casting (1903) Co. Ltd. 
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